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1. Purpose of the Report Card Series

This report card, like the two precedinty is meant to “grade” the management of fisheries i
British Columbia. Our goal is to provide governmdiirst Nations, the BC fishing industry and
the general public with conservationist-orienteseasments of why and how the sustainabBility
of salmon fisheries might be improved.

The three case studies in this report card have eesluated and graded based on the same
assessment criteria used in our previous repodscarith the same questions guiding our
approach and conclusions:

Do current fishing practices place the speciesopufations at risk of depletion, collapse
or extirpation?

Does fishing impede the rate of recovery of deplgtepulations?

To what extent does fishing impact non-targeteaisgeand other ecosystem
components?

Is there sufficient biological knowledge about thegeted species to warrant a fishery?
Is there adequate, up-to-date stock status infoomfat

Does the federal Department of Fisheries and Ocgs#®) have a handle on how much
of each species is being caught in the fishery?

Is the fishery being managed in a precautionary wifly the best available management
and stock assessment methods?

Do fisheries management plans consider ecosystiects?

Watershed Watch Salmon Society would like to ackedge the support of the Gordon and
Betty Moore Foundation in the production of thipod.

The previous report cards are the “Strait of GeoRype Herring Fishery Report Card” (2003) and thass River
Salmon Fishery Report Card” (2006), both publishgdhe Sierra Club of Canada’s BC Chapter.

For the purpose of the report cards, sustainahbditiefined as the persistence of a stock to be bigdoth humans
and other parts of the ecosystem. We are nothgoki other sustainability issues, such as thewropson of fossil
fuels to undertake a fishery or socio-economicdiesct



Grading Criteria

The table below summarizes the grading criteridneaee adopted for the report card series.
Detailed explanations are provided in Appendix 1.

Topic Grading Criteria

Knowledge of Species  The degree to which relevant life history infornsatrequired
Life History for sustainable fisheries is known.

Stock Assessment and  The degree to which Fisheries and Oceans Canatideiso

Sustainable Quota estimate stock size and consequently allocateisabia
Determination guotas.
Management System The degree to which the management system is alclentrol

and account for catches of targeted and incidgntallight
species in a timely way.

Ecosystem ConsiderationsThe degree to which ecosystem-based approaches are
incorporated into management decisions.

Precautionary Measures The degree to which risk-averse, precautionaryGaures are
and Long Term incorporated into management decisions to ensure
Sustainability sustainability.

Biodiversity Conservation The degree to which the fishery operates withousicey
irreversible harm to non-target stocks.

Appendix 1. Grading Criteria: Table from Levy Né&&sport Card, page ii,
(http://www.sierraclub.ca/national/postings/scc-realenon-report-card. pilf

The information in this document is based on trs beailable to us, but may contain
inaccuracies. We also acknowledge that such etiahsacan in no way remain static over time;
future information, actions and conditions may eiffe report card “grade” assigned to any
particular fishery.



2. Report Cards for Three BC Recreational Fisheries

Overall Grade

Criterion Langara Island | Fraser River | skeena River
Chinook and sockeye steelhead
coho (non-tidal)
1. Knowledge of species life history B A- C
2. Stock assessment and sustainabl C- B- C-
guota determination
3. Management system c c C+
4. Ecosystem considerations c B B+
5. Precautionary measures and C C B
long-term sustainability
6. Biodiversity conservation C B C
C B- C+

Main Findings

For all four species evaluated, there is a verytdichunderstanding of productivity and
factors affecting marine survival. This gap resuftinaccurate forecasts of run-size,
which can lead to overfishing of depleted stocke@sed fishing opportunities.

Because recreational fisheries generally harvestall number of fish compared to other

fisheries, there are relatively small effects orrall abundance and likely no ecosystem
impacts. The main concern is small and depletackst which could potentially be
affected by intensive recreational fisheries that/ast many fish within a short time

period or particular region.

Monitoring efforts are insufficient, so precautiopananagement is crucial to protect

stocks.




Langara Island (Haida Gwaii) Chinook and coho

There is a good program to estimate catch andteffoecreational fisheries. This
includes creel surveys carried out by First Natiand logbooks completed by fishing
lodges.

Abundance of Chinook and coho is estimated fronhfisheries but better in-season
assessment of marine survival and abundance issegeto protect small stocks.

Fraser River sockeye (non-tida)

Excellent in-season assessment of run-timing groupsnonitoring of individual stocks,
especially less abundant runs, is limited.

The decision making process for fisheries openisgsclear and certain fishing
regulations are difficult to monitor and enforce.

Skeena River steelhead

Steelhead angling in the Skeena watershed is eatdirelease (C&R) only, which
minimizes population impacts.

Limited understanding of life history and biologysufficient stock assessment and catch
monitoring, and ineffective inter-sectoral fishermanagement put steelhead stocks at
risk. A number of management changes and respangtcts addressing these issues are
underway.



3. Introduction: Where We've Been

The idea that recreational fishing should be soizgid at all is a modern one. Sports fishing in
BC waters was completely unregulated until 1951envthe first “bag limit” was imposed;
between 1956 and 1976, DFO estimates of catch fford i@ the sports fishery were based on
subjective assessments by fishery officers andlssuoale creel surveys. As recently as 1981,
fishing licences were not required and no catctissizs were collected in the province.

For more than a century the Chinook, coho andstee€l of the greater Georgia Basin were the
primary focus of sports fishermen in BC, peakinghe decades immediately following the
Second World War. The lower Fraser River and isyrtributaries attracted generations of
sports fishermen targeting Chinook, coho and séaelh The steelheading streams of legend on
the east coast of Vancouver Island, draining iheoStrait of Georgia, also absorbed seasonal
migrations of anglers. Towns like Campbell Rived&hilliwack built their respective tourism
industries on the expectation that trophy fish waeshort boat ride away.

Technological advancements that saw cars, outbuoatdrs and floatplanes become ubiquitous,
as well as refinements in fishing rods, line arokle, ultimately made recreational fishing more
accessible to more and more British Columbians.

But by the early 1990s, the declines of steelhealdcaho — followed shortly after by Chinook —
across the greater Georgia Basin forced drama#ingds in how and where sports fishing
occurred in BC. The holds of Vancouver Island-tbureekend ferries no longer brimmed with
boat trailers and camper hitches en-route to tktteland Big Qualicum, the Nanaimo, or the
Englishman. Gone too were the annual seasonaatitgs for steelhead, to the Thompson on
Thanksgiving weekend, or summer steelheading faayise Coquihalla, Silver Hope and many
other island and mainland rivers and streams.

With the declines has come a gradual shift in spiishing effort in British Columbia: ever
farther north, beyond Rivers Inlet to Prince Rupgida Gwaii, and outward to the western
fringes of Vancouver Island. With few exceptioagy(, steelheading on the Chilliwack/Vedder),
the epicentres of BC salmon and steelheading apgfiiort have shifted in a very short time.

These geographical shifts of fishing effort haveglrompted increased reliance on targeting
mixed salmon stocks, and greater fishing efforteexjed towards halibut and in some locations,
rockfish as well.

To their credit, Canada’s federal government n@ésrconsiders the impact of BC sports fishing
to be negligible. Although the overall recreatibstaare of the total salmon catch is estimated to

1'$ % & ' # (0*



be about 3%, recreational fishers catch larget pstaportions of Chinook (35%) and coho
(30%). Steelhead have always been targeted printaritecreational anglers.

The three case studies contained in this repodt ttaus not only focus on Chinook, coho and
steelhead, but on relatively new epicentres ofriigleffort for these species: steelhead on the
Skeena River, coho and Chinook salmon at Langéaad&Haida Gwaii, and sockeye salmon in
the non-tidal waters of the lower Fraser River.

These three fisheries occur at very different gaplgical locations in the province, and each
features participants that are widely varied tbe: upscale fishing lodges based on Langara
Island and northern Graham Island on Haida Gwadgrgarimarily to high-end Canadian and
foreign clientele; the Skeena and its tributariimet a mixture of local, BC and visiting foreign
anglers; and the sockeye fishery on the Fraseynsmhted by local resident anglers.



4. Report Card for the Langara Island Coho and Chnook Recreational
Fishery

4.1 Introduction and Background

Situated at the first point of landfall for salmamgrating through the North Pacific, Langara
Island is among the best Chinook and coho marigéranhotspots in the province.

From the northwestern tip of Haida Gwaii, an angkan intercept salmon bound for west coast
natal streams from northern BC all the way to setrttOregon. In mid-June of 2009 for
example, many of the Chinook encountered by Langagders originated from the south
Thompson (Fraser River), Upper Columbia, and nanith central Oregon; a week later, fish
from north and south Oregon and the West CoastaottWuver Island were encountered.

Chinook and coho salmon are the principal quarrgpairts fisheries based at Langara Island and
Haida Gwaii. Both of these species are closebted within the genu®ncorhynchusvhereas
sockeye, chum and pink salmon form the second salpghg of Pacific salmon found in BC.
Chinook and coho are the most sought-after fortdpding, likely because of their aggressive
feedings habits, athleticism and relatively large s Because of their economic and cultural
value, both of these species, especially populatitom the Fraser and Columbia basins, have
been studied extensively and many aspects of hi@wgy are well understood.

Chinook salmorfOncorhynchus tshawytschane the largest in size and least abundant of the
five species of Pacific salmon in BC (not includstgelhead). Compared to other species of
Pacific salmon, Chinook have diverse life histariéglults may return to spawn in streams any
month of the year and based on the timing of spagvniigration are often referred to as spring-,
summer-, fall- or winter-runs. Variation also @gi the timing of seaward migration by
juveniles. ‘Stream-type’ populations rear in fresiter for one year or more whereas ‘ocean-
type’ populations migrate into saltwater shortlieaemergence as fry. Age at maturity varies
substantially. Individuals can become sexuallyureatind return to spawn between two and
eight years of age but four- and five-year oldstaeemost common spawners in BC. Chinook
that become sexually mature at two or three yelaag® are typically male and are often called
“mini-jacks” or “jacks,” respectively.

Coho salmon@ncorhynchus kisutclgre the second least abundant of the Pacific saimBC,
after Chinook salmon. On average, their body siznaller than Chinook and chum salmon but
larger than sockeye and pink salmon. The majofityoho return to spawn at three years of age.
Juveniles typically spend one to two years reainmngatal streams before migrating to the ocean,
although some may go to sea in the spring ashtgst individuals spend one full year at sea;
however, some males spend only one summer at se@tamn at two years, and some males and
females spend two years at sea and return at &arsyld.



Despite the abundance of both Chinook and cohleeématers surrounding Haida Gwaii, big
sports fishing lodges and charter operators angr@ckent arrivals to these islands. In 1985 there
were no fishing lodges at all on Haida Gwaii; b@Q@%here were eight in the Langara-Naden
Harbour area alone. Today there are at leasté}8riodge$, including six concentrated in a

tiny area between the southern shores of Langkmadsind the mainland of Graham Island.

The major lodges include traditional land-basedjésdand newer “floating” lodges — often
lavishly refitted ships and pleasure craft. Thtelacan be harboured during the winter out of the
harsh elements, do not require property or a faneskease, and if need be, can follow the fish to
new areas of abundance.

Bob Wright’'s Oak Bay Marine Group (OBMG) is a doam owner and operator of BC fishing
lodges, and a prime example of a business thdbHag/ed salmon ever northward since its
inception in 1962. OBMG established a lodge aeRavnlet on the central BC coast in 1985,
and three years later launched ¢ Charlotte Princessn southern Langara Island — a luxury
yacht converted into “one of the world’s most daisie sports fishing resorts.” In 1993, ¥
Salmon Seekea former ice breaker, was established at Karet bm the west coast of Graham
Island.

While the growth of new lodges has remained statice 2001, the sports fishing industry
continues to grow in two ways: lodges and chaméen target fish from May to September,
whereas in the past, such businesses fished dimiggand August only; and, some lodges
continue to expand in size and infrastructure air tturrent sites.

In terms of commercial fisheries, there have beegilinet or seine fisheries in DFO’s statistical
Area 1 — a geographical area that includes thetaloaaters from Rose Spit eastward to Langara
Island — since the early 1990s. Troll fisheries@binook and coho coexist uneasily with the
sports fishery, focusing their efforts between Lanagisland and down the west coast of Graham
Island, and between Naden harbour around Rosarsgpitlown the east coast, respectively.

Langara Island, as stated above, is home to arualiy$igh concentration of big fishing lodges,
and is thus the focus of this evaluation; howetrex,discussion that follows also relates more
generally to the directed Chinook and coho spasteefies based on the entire Haida Gwaii
archipelago.

This number does not include the unknown numbenwdller charter operators and independents whatpeut
of Masset, Sandspit, Queen Charlotte City, andrdduations.



conservation

4.2  Status and Report Card Evaluation
Langara Island Coho and Chinook Recreational Fisher Overall Grade: C
Criterion Grade | Comments/Summary
1. Knowledge of Most aspects of life history and biology are well
Cecies life hi B understood. Very limited understanding of marine
species life history . y . aing
survival and factors affecting mortality in the ane
Data from troll fishery combined with recreational
2. Stock assessment fisheries monitoring provides reasonable estimates
and sustainable C- abundance. Better in-season assessment and nagnitg
quota determinatior of individual populations are needed to improve
management. Methods of recreational fishery monigo
have not been validated.
Good system for estimating recreational catch dfute
3. Management Stock composition of catch is assessed by genetic
system C analyses or coded wire tags (CWT). Improved irsgsea
assessment of marine survival or abundance is ddede
inform in-season management decisions.
4. Ecosystem Management has acknowledged the importance of
considerations C ecosystem values but has yet to incorporate earsyst
considerations into salmon management.
Recreational fisheries closures in past yearsaeéle
5. Precautionary precautionary approach. However, reliance on piszse
measures and longt C forecasts and post-season stock composition may put
term sustainability small stocks at risk. Wild Salmon Policy (WSP)
benchmarks are consistent with a precautionaryoagpr
but are not yet implemented.
o . Stocks of conservation concern are not caughtrgela
6. Biodiversity C numbers. Ongoing and improved monitoring of stock

composition and abundance may be necessary toaed
risk of biodiversity loss.

=

uc



4.3  Criterion 1 - Knowledge of Species Biology anidfe History
GRADE =B

Assessment of life history and biology knowledgguieed for sustainable fisheries management
(2 = nothing known, 2= poorly understood, 3 = liaditunderstanding, 4 = sound understanding,
5 = excellent understanding).

Biology and Life History Topic Knowledge Base

Distribution and Migration 4

Genetic and spatial structure of populatigns 4

Longevity

Age of maturity

Habitat requirements

Spawning requirements

Prey source

Predation and Mortality

Ol I OO NG NG U B N IS

Ecosystem role

—
N

Environmental conditions and recruitmen

Total 36/50

Chinook salmon ocean distribution and behaviouliffecult to study because of logistic
challenges but some information has been gathesied analysis of scale patterns, tagging
studies and genetic analysis. In general, strgg@-€Chinook are more widely distributed in the
North Pacific and migrate further offshore whereasan-type Chinook do not migrate as far
offshore and stay closer to natal watersheds (fe€l81). As noted above, Chinook caught by
sport fisheries based on Haida Gwaii include paparia from all over the Pacific coast but fish
from West coast of Vancouver Island, South ThompgRmer (Fraser River), Upper Columbia
River, and Oregon dominate the catch (Winther 2008)

Many studies have assessed the genetic and papusitucture of Chinook salmon in North
America. This information has been used to esemat-timing, population size, and diversity
among populations in order to improve managementigéd-stock commercial and recreational
fisheries in salt- and fresh-water. DFO’s WSP aimngrotect salmon biodiversity by identifying
and managing distinct conservation units (CUs) claire populations or groups of populations



that represent significant biodiversity based omtygmlogy, life history, genetics, behavioural
traits and ecological characteristics of their batl(iDFO 2005). Sixty-eight CUs of Chinook
salmon in BC were identified (DFO 2009a).

Like Chinook and all Pacific salmon, most coho retio spawn in their natal stream but some
may stray. There are few studies providing accugatienates of straying rates but, in general,
coho are thought to have high rates of strayingpared to other species of Pacific salmon.
Estimates of straying by coho have ranged from ~g9%ss than 1% (Sandercock 1991). The
rate of straying may depend on environmental cantst availability of spawning habitat,
population of origin, and whether fish are wildfaym hatcheries (Quinn 2005).

The WSP identified 43 CUs of coho in BC. Coho ¢duxy the recreational fishery based on
Haida Gwaii are predominately from the central BXast and Haida Gwaii. Coho from Alaska,
Vancouver Island, the Nass River, the Skeena Rindrthe Fraser River watershed are also
caught (Sawada 2005).

4.4 Room for Improvement

There is sufficient information about the biologyddife history of Chinook and coho salmon to
effectively manage and protect these species. |Ribmu structure, genetic variation and timing

of migration have been studied for the populaticensght in Haida Gwaii. Habitat requirements
and factors affecting survival in freshwater ar@sanably well understood.

One important gap in understanding of Chinook asftbdviology is marine survival and factors
that affect mortality in the ocean. Rates of masarvival of Chinook and coho can vary
drastically. For instance, coho survival has aedifrom 10-20% in the 1970s to less than 2%
in 2007 (DFO 2009b). Marine survival is known &ry with environmental conditions but
these processes are not well understood for Paafinon (or most other marine fishes), making
it difficult to predict the number of returning dtiu

4.5 Criterion 2 — Stock Assessment and Sustainalf@uota Determination

GRADE = C-

4.6 Methods of Stock Assessment

Stocks are assessed through pre-season and imsdgasalance estimates from the North
British Columbia troll fishery and also through ntonng of recreational fishing harvest and
effort. The Pacific Salmon Commission (PSC) andDfse both of these sources to monitor
abundance, calculate stock-specific exploitatidgas;aestimate incidental mortality of released
fish, and forecast future returns (PSC 2008).



There are good estimates of recreational fishimgdst and effort in Haida Gwaii including
Langara Island. The recreational fishery is maeiddoy DFO using a combination of logbooks
completed by lodge and charter operators, cregegarconducted by the Haida Fisheries
Program, and mail-out surveys. There are somedtimans to these estimates. For instance, the
logbook program is voluntary and does not inclugamynsmall independent charter companies.
The reliability of creel surveys has often beensgioged and a study in the Strait of Georgia
found that creel surveys consistently underesticheééch of Chinook and coho salmon (Diewert
et al. 2005). Nonetheless, monitoring of recrewtidishing is much better in Haida Gwaii
compared to many areas of the province and likedyides a reasonable estimate of harvest and
catch per unit effort (CPUE), data which are usestock assessment.

CWT data from indicator stocks are used to asdassdance of stock aggregates for Chinook
and coho. DNA analyses are also used to assegsceimposition of recreational and
commercial catch, and to estimate migration tinohgpecific populations through the fisheries
(e.g., Chinook — Winther 2008; coho — Sawada 20@BYA analyses are currently highly
inaccurate for northern coho; therefore manageifioenises on aggregate abundances from
CWT data. Together, CWT and DNA analyses are tsedtimate exploitation rates in the
post-season and, if necessary, reduce fishingymeess stocks of concern by adjusting the
timing or locale of fisheries openings in futureaye

4.7 Trends in Catch, Effort and Abundance

Data from the Haida Fisheries Program indicate tibtat catch of Chinook by recreational
fisheries in Area 1 (North Haida Gwaii includingrigara Island) increased from 1999 to 2004
then decreased from 2004 to 2007 (Figure 2). Gaftcloho has remained stable from 2001 to
2007 (Figure 2). Fishing effort has increaseddibgaince 1996 but may have decreased
slightly in 2006 and 2007 (Figure 3). The ressithat CPUE in Area 1 has fluctuated but
remained fairly consistent since 1999 (Figure 3).

Winther et al. (2008) used the creel survey, logtaeta, and earlier estimates of Chinook
abundance from fisheries observers and found dasitnend of increasing catch from 1985
through 2004, and decreasing catch since 2004.eMadconstructing historical abundance of
Fraser River Chinook based on escapement anden{isheries mirror this steady population
increase from 1982 to 2004 for all run-timings age-groupings (English et al. 2007).



Figure 1. Total recreational fishery catch of coho and ©binsalmon, Haida Gwaii, 1999 to
2007. Area 1 data are from creel surveys and Av€alata are from logbooks and creel
surveys. Figure modified from Haida Fisheries Paog(unpublished data).

Figure 2. Fishing effort (left panel) and catch per unioeff CPUE; right panel) in Area 1 of
Haida Gwaii as determined by creel surveys andnijslodge logbooks. Data were obtained
from the Haida Fisheries Program. CPUE data amdmation of creel surveys and lodge
logbooks.

4.8 Quota Determination

There is no explicit limit on the total harvest@iiinook and coho by the Haida Gwaii
recreational fishery (Winther and Beacham 20053stRctions to recreational fishing
opportunities in Haida Gwaii have included closof€hinook sport fishing in 1996 to protect
threatened stocks from the West Coast of Vancolslend and restrictions in the late 1990s to
protect upper Skeena River coho; however, sincéatkel 990s there have been few restrictions,
other than harvest limits for individual anglers, recreational fishery harvest. Quotas (total
allowable catch) for the Chinook troll fishery dased on pre-season abundance indices minus



the forecasted catch by the recreational fisherinfNér and Beacham 2005). These abundances
are based on CWT data for stock aggregates (PS&).200

4.9 Room For Improvement

Stock assessment of Haida Gwaii Chinook and cobe asombination of data from the troll
fishery and recreational fishery that togetherthoeight to provide reasonable estimates of
abundance and exploitation rates. However, Hait.2007) highlighted a number of

limitations of current stock assessment and paikqtiota determination for coho. North coast
coho populations are managed as large stock aggscigat there are discrepancies in marine
survival between aggregates and individual stothsese authors suggested that aggregate-based
management combined with highly uncertain estimatesarine survival could potentially

result in over-fishing or missed harvest opporiesit Holt et al. (2007) suggested a shift

towards in-season abundance estimates combinednaitime survival predictions to gradually
adjust exploitation rates.

Although Langara Island has a relatively extenéisteeries monitoring program, data from creel
surveys and mail-out surveys often have seriouseBiée.g., changes in reporting frequency or
accuracy) and the efficacy of logbooks is unknowates of unreported catch using these
methods can be substantial (Ainsworth and PitcR862 Therefore, it may be important to
validate these methods by evaluating the accurbiporting or comparing data to other
estimates of abundance. For instance, Sawada Y #2@% relationships between CPUE in
Haida Gwaii recreational fisheries and direct eates of adult returns of Babine River coho.
More studies validating catch monitoring effortgldheir use in estimating abundance are
necessary.

4.10 Criterion 3 — Management System

GRADE =C

4.11 Management and Policies

DFO manages the BC recreational fishery in tidakevg including setting regulations, licensing
and, stock assessment. Canada’s policy for allagaalmon to different user groups (DFO
1999) gives precedence to conservation of depladedlations followed by priority access to
salmon by First Nations for food, social, and cesaral purposes. After conservation and First
Nations requirements, recreational fisheries hapeatity access to a directed fishery for
Chinook and coho salmon whereas commercial fishédxawe priority for chum, sockeye and
pink salmon.



Management has a good system for monitoring raoredtcatch and effort (see “Stock
Assessment and Sustainable Quota Determinatidn*$eason catch is estimated using creel
surveys whereas post-season estimates use botholkaghnd creel surveys (Winther 2007).
Greater emphasis on monitoring and managing indatidtocks is necessary to avoid over-
fishing depleted stocks (Holt et al. 2007). Sorfferes have been made to manage at the stock
level. For instance, the Chinook Technical Comeeitbf the PSC has estimated historical
abundances of individual Chinook populations (P838). DNA analyses suggest that coho
stocks that are of conservation concern, suchasetirom the North Thompson and upper
Skeena Rivers, were not caught in large numbetfseimecreational fishery in Haida Gwaii
(Sawada 2005). However, all of these analyses bager retrospective, and very little
information is available for in-season manageméspecific stocks or indicators populations.

4.12 Regulations

All anglers must have a BC tidal waters license r@gliire a “Salmon Conservation Stamp” to
retain salmon. There are no restrictions on thabr of licenses sold or angler days in Haida
Gwaii. Harvest limits for Chinook salmon in AregNorthern Haida Gwaii including Langara
Island) are two per day, a possession limit of famrannual limit of 30, and a minimum size of
45 cm. Harvest limits for coho in Area 1 are fper day, a possession limit of eight, no annual
limit, and a minimum size of 30 cm. The aggregiry limit of all salmon species combined is
four. There are no restrictions to the numberathen caught and released.

4.13 Room For Improvement

Because marine survival is variable and hard tdiptebetter methods for in-season monitoring
and forecasting are required (Holt et al. 2007, 200mproved in-season assessment would
allow management actions, such as restricting Isaiaecertain zones or times that protect small
stocks in years of low marine survival. For examjpl recent study used CWT data from an
early season troll fishery in Alaska to estimateinesurvival of indicator stocks of coho and
thus help predict the number of returning adultsl{ldt al. 2009). This type of model could be
used to inform management decisions in later ooty fisheries, such as those in Haida Gwaii,
but has not yet been used by managers.

A shift towards better monitoring of individual pdptions rather than aggregates would
improve management. Stock composition has beassasd by DNA analysis for Chinook
caught in the recreational fishery since 2002 bahagement is largely aggregate-based. DNA
stock identification is currently inaccurate forrtiern coho and this problem is unlikely to be
resolved in the near future due to the life histirgoho (J. Sawada, DFO, personal
communication). Development of a greater numib@andicator stocks could improve
managers’ ability to protect small stocks.



A 2004 report suggested that lack of funding aaffisg is limiting management of recreational
fisheries in BC (GSGislason & Assoc., 2004). Maragnt of recreational fisheries at that time
was comprised of less than 10 person-years (ibtd}. not clear whether a lack of resources are
to blame for the slow shift to in-season stock-#gemanagement or other deficiencies, such as
insufficient coverage of indicator stocks for coho.

4.14  Criterion 4 — Ecosystem Considerations
GRADE =C

Canada’s WSP (WSP; DFO 2005) recognizes that hestititks of Pacific salmon are critically
important to the functioning of marine, fresh-waded terrestrial ecosystems. One of the
policy’s three main objectives is to “Maintain hibiand ecosystem integrity.” Currently, the
degree to which ecosystems are considered islag/&(DFO 2005):

“The Department’s intent is to progressively comsigcosystem values in salmon
management, but it acknowledges a limited abititgd so at the present time.”

Inability to incorporate ecosystem considerationsmianagement stems from the lack of
scientific understanding of the interactions betwsalmon and their ecosystems and limited
technical capacity to study these issues. For plgrealmon carcasses are an important source
of nutrients for freshwater and riparian ecosystémntst is unknown how many salmon need to
return to spawning streams to maintain healthyystemis. DFO intends to improve ecosystem-
based management through two steps. The first“isiéntify indicators to monitor status of
freshwater ecosystems.” The second is to “Integchtnate and ocean information into annual
salmon management processes.” Recent progreseioa@osystem based management goals
of the WSP include a discussion paper releasegtidew in the fall of 2009 and ongoing
fieldwork in spawning tributaries in the Fraser @rahed and central coast (DFO 2009c).

To our knowledge, management of the Haida Gwaiilaarjara Island recreational fishery in
particular does not include any ecosystem condideiss beyond what is planned through the
WSP.

4.15 Room For Improvement

Ecosystem impacts of recreational fishing in HaBleaii are unknown. Because the fishery
harvests a significant number of salmon, theretenttial for ecosystem level impacts,
especially for freshwater ecosystems that are higependent on salmon for nutrients and that
have small, vulnerable salmon populations. Managerhas acknowledged the importance of
ecosystem values but has yet to incorporate easysbnsiderations into salmon management.
Potential room for improvement concerns the timedmof implementing ecosystem



considerations into management actions. Develomiagitoring approaches and gathering data
regarding ecosystem effects will be a lengthy psecelhe effectiveness of ecosystem-based
management will depend on how and when resultsanslated into management.

4.16 Criterion 5 — Precautionary Measures and Lond erm Sustainability
GRADE =C

Precautionary management is necessary to ensueensimlity of all stocks, given uncertainties
regarding Chinook and coho biology and fisheriggnitoring of recreational fisheries catch
and effort near Langara Island is sufficient to makk-averse decisions. In past years when
stocks of concern were in very low abundance, egneal fishing has been halted or restricted
as a precautionary conservation measure (e.g. 6kind996; coho in late 1990s).

The main uncertainty in management of Langara és@nhinook and coho is marine survival.
Current practices of assessing stock compositicaragfter the fishing season and are therefore
not precautionary in terms of protecting stocks thay have had poor marine survival and are at
low levels of abundance. Efforts are being madadve towards in-season assessment and
management to address this issue (see CriterioR@n for Improvement).

The WSP proposes to monitor salmon by developimgharks that represent biological status
of CUs. These benchmarks correspond to a givest tfh\abundance, risk of extirpation and
extent of management intervention for conservatidhe lower benchmark is described as:

“...a level of abundance high enough to ensuredhsra substantial buffer
between it and any level of abundance that cowld te a CU being considered
at risk of extinction by COSEWIC [the CommittedlenStatus of Endangered
Wildlife in Canada]. The buffer will account foncertainty in data and control
of harvest management.”

If a CU is below the lower benchmark, managemeiitimitiate immediate actions to protect the
fish, increase their abundance, and prevent exiimpa Thus, the WSP’s benchmarks as
indicators of status are precautionary and proruootg-term sustainability. However, Levy
(2006) suggested that proposed management resporstesks below the lower benchmark
were vague and could be compromised by non-bicdbgicjectives. He recommended an
additional benchmark that represents a critically-abundance that triggers COSEWIC listing
as a response threshold to better protect biodiyers

4.17 Room For Improvement

Inaccurate pre-season forecasts and inadequasasms management put stocks of concern at
risk in years of low abundance due to poor maringigal. Methods to estimate in-season



survival and abundance and restrict fisheries abegly, such as those proposed by Holt et al.
(2007, 2009), should be further developed and implaed.

Currently there is no limit on total recreationatah of Chinook and coho. If the recreational
fishery continues to expand and stocks continuetdine as they have since 2004,
precautionary measures restricting fishing oppatiteeimay be needed to allow smaller stocks
to rebuild.

4.18 Criterion 6 — Biodiversity Conservation
GRADE =C

Population structure and genetics of Chinook artba@aught in the Langara Island recreational
fishery are well understood. CUs that represegmticant diversity have recently been
identified (DFO 2009a). Thus, managers have a gmalerstanding of the biodiversity that
exists, and have identified the scale at whichrdiye should be protected.

Stock composition of recreational catch has besasa®d in 2004 for coho and every year since
2002 for Chinook. In general, stocks of conseprationcern were not caught in large numbers
by the recreational fishery. However, this was/@sdsessed for coho in one year.

There is evidence that some stocks of Chinook ahd bave been declining since 2004 (e.g.,
PSC 2008). However, the causes of declining Ras#imon stocks are complex and likely
include numerous factors such as changing oceatitemrs, habitat degradation and inter-
sectoral fisheries. Therefore, recent declingShmook and coho stocks cannot be attributed to
recreational fisheries though it is possible thiay @ role.

4.19 Room For Improvement

Current methods of assessing stock compositiomlod salmon catch using CWT and indicator
stocks are likely insufficient. Indicator stocks Kot exist for some regions, and indicators are
not always representative of population trendsidimvidual stocks. Accurate DNA analysis for
stock identification of coho caught at Langarandlaould improve management and
conservation but may not be possible in the ndardubecause of life history characteristics of
coho (e.g., straying). In the absence of accuataiek identification, a greater number of
indicator stocks and evaluation of the effectivengisindicators in predicting population
abundances is needed. A greater reliance on seeessessment and management rather than
using uncertain pre-season forecasts to make hateessions (for the combined recreational
and commercial catch) would also reduce risk oletey small stocks or missing fishing
opportunities for conservation purposes.



5. Report Card for the (Non-Tidal) Fraser River Sockey Salmon
Recreational Fishery

5.1 Introduction and Background

Prized for its high oil content and deep-hued tesH, sockeye salmo®ficorhynchus nerka
have been a vital food and trade commodity to Migions from Bristol Bay Alaska to the
Fraser River for thousands of years. It was disditst Pacific salmon targeted by BC
commercial fisheries and canneries establishedusggean settlers in the late™&entury.

Of the province’s great sockeye rivers, none iglasadant and economically important as the
Fraser, which includes the famous Adams, QuesndlHrsefly sockeye runs.

Fraser sockeye return to the Fraser River begineant) June, as part of five separately timed
stock groups. First is the Early Stuart run, csiisg of more than 40 populations spawning
exclusively in the Stuart River system in northB@. From mid-July to mid-August, Early
Summer sockeye return — including populations spaivn predominantly in small streams and
lakes found in the Lower Fraser, South and Nortbnijpson, Chilcotin, Nechako and Upper
Fraser watersheds. The summer-run is made upgnbsaopulations distributed across four
areas within the Fraser watershed: the Chilcotue<spel, upper Nechako and Stuart River
systems. Late-run summer sockeye on the Fradedméish bound for the Shuswap’s Adams
River, the Harrison River and Cultus Lake, thesialteing home to an endangered sockeye
population near Chilliwack.

Sockeye returns to the Fraser River follow a foearycycle; one in four brood years is
numerically dominant, while there is a subdomireard two low-abundance years as well. The
dominant runs are not always abundant, howevet0@8 proved (see below).

Until recently, Chinook and coho were the only saingpecies permitted to sports fishermen
upstream of Mission on the lower Fraser Rivertaasion that changed in 1991, when DFO
opened a new directed sports fishery on sockeye new fishery, which has historically been
open through the month of August targeting earmsier- and summer-run fish (sometimes
late-run in years of high abundance, e.g., Adanmmsidlant years) — was established by DFO in
large part to compensate for increasing anglericéishs on coho and Chinook salmon.

Established during a time when Fraser sockeyengtuere still strong, this sports fishery
thrived and grew in short order: in 1995 DFO eatigdl that less than 10,000 sockeye were
caught (estimated harvested + released) on thergssports fishermen; by the 2002 fishing
year, more than 190,000 Fraser sockeye were landed.

From the beginning the sockeye sports fishery veayg different from the lower Fraser sports
fisheries for Chinook and coho. Not only were syeksuperior-quality eating fish, they were
also abundant and easy to catch, three qualiteesythckly turned the nascent sockeye fishery



into a “meat fishery” — where recreational angleseasingly saw an opportunity to fill their
freezers with the best eating salmon every summer.

Initially, the fishery was concentrated downstreafithe Agassiz Rosedale bridge, where anglers
used floats, lead weights and tufts of coloured lvemoa hook, typically presented to the fish

from gravel bars. Sockeye generally cease feagiog entering the Fraser River, and it was
quickly realized that the harvested sockeye wemgbenagged as they swam up-river in dense
formation. The practice came to be known as “flggs— a density-dependent harvesting
method, where a long weighed leader is bouncedyalonriver bottom. The fish are snagged
through the mouth — at least theoretically — ay thaggrate up-river.

Flossing is an effective method of catching fiséitigularly when an angler focuses his efforts at
any number of pinch points along the lower FraseeRbetween the Vedder River mouth and
Hope, where masses of fish are forced through smatlannels. This includes Landstrom Bar
downstream of Hope, perhaps the most productivesfishing site in the entire province,

which has been known to attract upwards of 2000eamiays of effort each day during the peak
of the sockeye fishery. From such a vantage m@itite height of the Adams or Horsefly River
sockeye runs, an angler’'s hook can be potentiajiypeed to 200,000 densely concentrated fish
in the course of a fishing day.

Over the years, the geographical area open to gedorts fishing has expanded: originally the
fishery was allowed only between the Agassiz RdseeBadge and Mission, but with growing
crowds, the eastern limit was moved to the Alexarighidge near Spuzzum. Rolling closures
were later introduced that would follow the salnasnthey migrated through the Fraser Valley.

As it has became more popular, the sports fistmrgdckeye has also created new tensions on
the river, as increasing numbers of sports fisharhmed gravel bars at the same times that local
First Nations were attempting to net the same fish.

The general productivity of Fraser River sockeyensa has declined since the mid-1990s, and
this has had a significant impact on sports fistupgortunities: in 2007, following a banner year
in 2006 that saw total catches approaching 150s00Reye, there was no recreational opening.

2008 was not much better: in late July, DFO opemsgorts fishery on Fraser River summer-run
sockeye, even though fisheries managers basegémeng entirely on the strength of the early
summer-run size. When it became clear the sumamewas collapsing, it took DFO three days
to close the fishery, by which time sports fishenrhad killed more than 16,000 sockeye.

This past year, amid disastrous returns that satojer one million of a forecasted 10 million-
strong dominant sockeye run return to the Frabergtwere no sports or commercial openings at
all. A federal commission of inquiry has since tbealled to probe the disappearance of the fish
— including the “policies and practices of the Deypeent of Fisheries and Oceans” — with a final
report due in 2011.



5.2  Status and Report Card Evaluation

(Non-Tidal) Fraser River Sockeye SalmorRecreational Fishery Overall Grade: B-

Criterion Grade | Comments/Summary
1. Knowledge of Life history and biology are well understood. Very
species life history A- limited understanding of factors affecting marine

survival and productivity.

Pre-season forecasts are imprecise and inaccurated
uncertainties about productivity. Excellent insaa
assessment of run-timing groups. In-season mamgor
of individual stocks, especially less abundant yums
lacking.

2. Stock assessmennt
and sustainable B-
guota determinatior

Working system of catch and effort monitoring (d¢ree
3. Management surveys) but needs improvement. Decision-making
system process and regulation of fisheries openings may ne
be clarified and improved. All sectors are coresiin
developing management plans.

4. Ecosystem Fishery removes relatively small number of sockeye
considerations B from the watershed and has negligible ecosystem
effects.

Fishery is generally precautionary and aims togmiot

5. Precautionary small stocks and maintain long-term angling

measures and longr  C opportunities. Unclear management plans could

term sustainability potentially allow fisheries openings that put stoek
risk.

Recreational angling is managed such that stocks of
concern including Cultus and early Stuart sockege a
B not affected. Improved in-season monitoring of kma
stocks would help ensure depleted late-run popriati

are not overharvested.

6. Biodiversity
conservation




5.3  Criterion 1 — Knowledge of Species Biology aridfe History
GRADE = A-

Assessment of life history and biology knowledgguieed for sustainable fisheries management
(2 = nothing known, 2= poorly understood, 3 = liaditunderstanding, 4 = sound understanding,
5 = excellent understanding).

Biology and Life History Topic Knowledge Base

Distribution and Migration 5

Genetic and spatial structure of populatigns 4

Longevity

Age of maturity

Habitat requirements

Spawning requirements

Prey source

Predation and Mortality

W W[ | [ ] O O

Ecosystem role

—
N

Environmental conditions and recruitmen

Total 39/50

Sockeye salmon have less variable life historiespared to the other Pacific salmon. The
majority of populations are “lake-type,” which raara freshwater lake for one to two years
before migrating to sea. Most fish return to spatvfour years of age but three-year-old
(“jacks”) and five-year-old spawners also exisbckeye return to spawn in natal lakes or
streams with high precision and have low rategrafysig. The combination of non-overlapping
generations (because the vast majority of spavarerfour year olds) and low straying rates
result in a high degree of genetic distinctiverss®ng populations and specific adaptations to
natal watersheds. There are over 150 spawninglgigms of sockeye salmon in the Fraser
watershed, which DFO has divided into 37 CUs.

Fraser River sockeye salmon have been studiedsxéinsince the early 1900s. A great deal
is known about their life history and biology indlag migration and run-timing, reproductive
biology, genetics and spatial structure of popatei The population dynamics of sockeye
salmon have also been the focus of many studiesrgedtill poorly understood. The number of



adults produced per spawner, called the produgtivéries substantially among populations and
years. Productivity of Fraser River sockeye hadinled significantly in the past 15 years.
Productivity depends on the number of offspringdpiced and survival at several different life
stages, all of which can depend on environmenitalo@ical and human factors. How these
factors interact and cumulatively affect the numtfesdults produced is not well understood.
As a result, predictions of the abundance of soekbkgt will return are highly variable and often
inaccurate.

54 Room For Improvement

There is a need to better understand how variouscgrmental (e.g., oceanographic conditions)
and biological (e.g., prey sources, parasites &whde) factors affect the number of returning
adults. Survival during the first year at seahmuight to be particularly important in determining
the number of adults and seems to depend on cliamat@cean regimes (Beamish et al. 2004),
but relatively little is known about this life siag Large-scale investigations of marine survival
of sockeye and other Pacific salmon and links #aaographic conditions are planned for the
near future.

Recent changes in migration behaviour of Frasetes@also have an impact on fisheries. Since
1996 late-run sockeye have been foregoing typicllihg behaviour in the Strait of Georgia and
entering the river four to six weeks earlier thanmal when temperatures are much higher than
they would typically experience (Cooke et al. 200&his abnormal behaviour has resulted in
high rates of mortality (up to 90%). These higtesaof mortality and overlap in timing between
abundant summer runs and late-run stocks haveedsulrestrictions to fisheries to protect
weaker late-run stocks and lost opportunitiesifrifg abundant summer runs. Despite several
years of research on this issue, the cause of afatigrearly river entry is not known.

55 Criterion 2 — Stock Assessment and Sustainalf@uota Determination
GRADE = B-

There is a good system for assessing stocks oéFRiger sockeye both in-season and pre-
season. The number of adults returning to a strealied the spawning escapement, is
estimated for all Fraser River sockeye populatigsiag either counting fences, mark-recapture
studies, DIDSON (a type of sonar), or visual susvelfor the return of each brood year (four
year cycle), the abundance of major stocks in eactiming group is estimated pre-season and
in-season. Pre-season estimates of abundanceaggeeeent data and the historical average
marine survival. In-season abundance is estimagexd) test fishing operations, catches in
commercial fisheries, and hydroacoustic estimat®dsission, BC. Because of practical
constraints, in-season catch and exploitation r@tegenerally only calculated for run-timing
groups and not individual stocks (DFO 2009d).



Escapement goals are calculated pre-season arsteatlfluring the season. Escapement goals
are modified by a “management adjustment,” whiatoaats for en-route mortalities (which
depends on river conditions and migration timinggl arror in estimates of run-size. Total
allowable catch including all fishing sectors istticalculated based on the escapement goal and
predicted return of adults. Fisheries openinggHerrecreational and other sectors depend on
the total allowable catch, but also on river caonds and conservation requirements for co-
migrating stocks of concern.

The recreational fishery is allowed to harvest sgyeksalmon in the Fraser River only when
there is a surplus after escapement goals andNatgins needs are met, and potential impacts
of fishing on stocks of conservation concern aresmgnificant (DFO 2009d). In addition, the
number of sockeye harvested by the recreationfafjscannot exceed 5% of the combined
commercial/recreational catch (DFO 1999, 2009d)pidally, recreational catch has been much
lower than the 5% limit, yet in years when commarbarvest has been restricted for
conservation reasons, commercial catch has decolhéd recreational catch has increased and
the 5% limit has likely been approached (Krist@mand Strongitharm 2006).

5.6 Room For Improvement

There is an effective system in place for assesstimgks of Fraser sockeye. Limited
understanding of marine survival and the influeotelimatic and oceanic factors result in
imprecise and inaccurate pre-season forecastedize. Fundamental research concerning
marine survival is greatly needed and is plannedh®e near future, but will not likely
significantly improve forecasts any time soon. Tihetation is partly compensated for by
effective in-season monitoring.

Current in-season models for estimating abundanderagration timing focus on run-timing
groups instead of individual stocks. It is difficto estimate abundance and timing of small
stocks because few individuals are caught in thiefigheries or available for DNA analyses at
the hydroacoustic station. These small sample $ardess abundant stocks result in inaccurate
estimates of run size. In-season management viceulchproved by greater ability to monitor
small stocks but it is unclear how this could beieeed with the current assessment methods.

5.7 Criterion 3 — Management System

GRADE =C

DFO is responsible for stock assessment and reguilat Fraser River sockeye fishing but the
province of BC is responsible for licensing of frester angling. The Integrated Harvest
Planning Committee (IHPC) is the primary sourcstakeholder input for salmon fisheries and
includes representatives of commercial and reaeatifisheries, First Nations and



environmental groups. The IHPC helps advise DF@herintegrated Fisheries Management
Plan (IFMP) for salmon, which outlines the decismaking process and objectives for salmon
allocation and monitoring.

The Sport Fishing Advisory Board (SFAB) is an aHiicadvisory group to DFO and main
representative for recreational fishing in saltwated for salmon fishing in freshwater. The
SFAB advises DFO on issues including stock assegsmagulations, enforcement, and angling
experience (DFO 2008). The recreational sectoouthh the SFAB, is also expected and has
agreed to share the responsibility and financingadéh and effort monitoring (DFO 2001,
2008). Kristianson and Strongitharm (2006) poirdatithe challenges of a purely volunteer
organization with little funding taking on the ressibility of catch monitoring.

Catch and effort monitoring is accomplished by tseeveys carried out by DFO. Currently,
creel survey methods for non-tidal Fraser sockeyeline data from interviews, rod counts, and
overflights to estimate total catch and mortalifadey and Mahoney 2009). Catches of sockeye
salmon and total fishing effort in the Fraser Rigez available from 1984 to 1990 and 1995 to
2009. However, an intensive creel survey focusedan-tidal Fraser sockeye was not
conducted until 2002 (Kristianson and Strongith&006). Harvest of sockeye increased from
1995 to 2006 in all brood years, with catches @rd00,000 in 2006 and 2002 (Figure 5). Total
fishing effort (all salmon species) generally iraged from 1999 to 2006 and dropped
significantly in 2007 to 2009 (Figure 3). Fishieffort directed specifically to sockeye salmon is
not calculated because it is difficult to determivigat species anglers are targeting (Joe Tadey,
DFO, personal communication).

Figure 3. Estimated total number of sockeye harvested dedsed in the non-tidal
Fraser River recreational fishery (left panel) &tdl annual fishing effort for all
salmon species combined (right panel). Catch &od are estimated using creel
surveys, rod counts and overflights. Note thatemgffort was estimated for different
time periods in different years. (DFO Fraser RZeeel Summary)



The non-tidal recreational fishery for Fraser sgekmay be opened or closed in-season
depending on abundance of fish and constraints seghby stocks of conservation concern.
Depending on the situation, management optionsidteci1) a sockeye retention fishery, 2) a
non-retention but targeted fishery for sockeyea 8rgeted fishery for other salmon species
where sockeye caught as bycatch must be releasalll sélmon fishing closed to protect
sockeye and/or other species. The fishery ocqusseam of the Vedder River, where
endangered Cultus Lake sockeye exit the Fraser Rovavoid catching this stock. Other stocks
of conservation concern include late-runs, espgdialyears when river conditions are
unfavourable and when river entry timing is extrgnearly (timing has been several weeks
early since the mid 1990s but varies somewhat fyear to year).

The use of catch-and-release (C & R) fishing asaagement tool raises questions about the
impact of this practice on sockeye. Recreatiois@fries for Chinook and coho salmon in
saltwater assume C & R mortality rates of 10-15%ebleon previous studies. Post-release
mortality has not previously been assessed foresack freshwater but an ongoing study (2008-
2010) seeks to fill this gap. It is not known wiestC & R angling has more subtle
consequences for salmon, such as effects on regrodwr long term survival.

5.8 Room For Improvement

Improvement is needed in the process of openingeguating non-tidal Fraser sockeye
angling opportunities. Regulations concerning gxggbpenings or closings (location, time, etc.)
change quickly and frequently during the fishings®, which can confuse anglers. The
decision-making process that leads to non-retertrasther opportunities is somewhat vague.
For example, it is difficult to determine when reational fishing for other species will have a
“significant” impact on stocks of concern (DFO 2d09 Furthermore, regulations such as open
salmon fishing but non-retention and no targetihgazkeye, are difficult or perhaps impossible
to monitor and enforce (i.e., it is difficult tofence the species targeted, as many angling
methods are non-selective). Frequent in-seasaratsgn changes are likely necessary to
provide fishing opportunities while protecting westkcks. However, managers may need to be
more clear about decisions leading to openingsdandlop regulations that can be effectively
implemented and enforced.

Mangers have acknowledged the need for improvedhaatd effort monitoring, and that the
responsibility should be shared with the recreal@ector (DFO 2009d). To date, SFAB has
not been involved in monitoring of Fraser sockaghihg and may currently have limited
resources and ability to do so. The role of SFABd(other stakeholders) in monitoring and
conservation should be clearly defined and implasten



5.9  Criterion 4 — Ecosystem Considerations
GRADE =B

Canada’s WSP (WSP; DFO 2005) proposes an ecosysieat approach but current
management does not generally consider ecosystiemmsvigee Criterion 4 of Langara Island
case study).

The number of sockeye removed from the Fraser Riyeecreational fisheries is relatively
small. In two of the past three years there has lm® recreational harvest of sockeye. In
general, the ecosystem effects of recreationaldsaiare negligible. However, during fisheries
openings, angling pressure can be intense andkstiery can remove a large number of sockeye
in short time periods (e.g., >46,000 fish duringt®enber 1-7, 2005). Therefore, it is important
that recreational sockeye openings not impact sst@atks, which if depleted could have
ecosystem consequences to their spawning stre@ustent management plans already make
efforts to avoid opening sockeye sport fishing whtatks of concern are at risk.

5.10 Room For Improvement

Improvements to the monitoring of abundance anetimimg of small stocks (as in Criterion 2)
would help ensure Fraser sockeye sport fishingisatlowed at times and places when small or
depleted stocks are migrating.

5.11 Criterion 5 — Precautionary Measures and Long erm Sustainability
GRADE =C

The WSP’s conservation benchmarks can be consigeesadutionary but have yet to be
implemented, as discussed in the Langara Islarestagly (Criterion 5).

Recent management actions, such as closure ofallar sport fishing for sockeye (including
non-retention) due to low abundance or conservatomstrain