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EXECUTIVE SUMMARY

There is growing concern in British Columbia’s coastal communities about
declines in local salmon runs. This report was undertaken to examine this
problem, especially in light of the ecological role that returning salmon play
in the coastal ecosystem. The report also considers the effects of land and
fisheries management on coastal salmon dynamics. The report does not address
all the complex components of the salmon debate; however, it challenges some
of the fundamental thinking that underlies salmon management.

The study area covers the north and central coasts of BC. Within this region
are many watersheds that are relatively free of habitat destruction and salmon
enhancement projects, although heavy fisheries exploitation has occurred.

These pristine river valleys contain some of the last runs of wild salmon in BC.
As such, they represent a rare opportunity to improve our understanding of
salmon within the coastal ecosystem and, ultimately, contribute to their survival.

Our findings on the status of salmon reinforce other reports that have
suggested declines in salmon abundance or identified information short-
comings (Wood 2001, Gresch et al. 2000, PFRCC 2000, Slaney et al. 1996,
Walters 1995).  In most rivers and streams on the north and central coasts, the
status of salmon is simply unknown. In rivers and streams where reliable
information does exist, the status of salmon is often alarming. Other key
conclusions of this report include:

• The current fisheries management model used on the north and central
coasts is f lawed and ignores the importance of salmon to wildlife and the
ecosystem.

• Mixed stock fisheries are devastating to small runs and to genetic diversity.

• Enhancement and hatchery initiatives can cause loss of diversity and
abundance of wild salmon.

• Under existing standards, the presence and expansion of fish farms on the
central and north coasts poses a threat to wild runs of salmon.

• Existing forest practices and regulatory legislation are inadequate to protect
salmon habitat.

The survival of wild salmon depends ultimately on genetic diversity. In salmon,
genetic diversity is a result of adaptations to the local stream conditions found
in spawning grounds up and down the coast. These adaptations have generated
the diversity that exists among populations of chinook, coho, sockeye, chum
and pink salmon.

Genetic diversity is linked to population size. It is maintained as long as

Scope of this
report

Genetic diversity:
The key to survival
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The summary
of individual
salmon species

Table I. The status of
indicator streams for all
species on the north
and central coasts
during the 1990s.

Executive Summary

adequate numbers of salmon return to their spawning grounds. This point is
critical, as it frames our perspective on the damage done by over-fishing,
habitat loss, and the introduction of cultured fish. Genetic diversity reflects
the species’ success in making use of a variety of habitats and resources, and it
lessens the risk of overall species extinction in the same way that a diverse
portfolio of investments rides out economic ups and downs.

To determine whether adequate numbers of salmon are returning to streams,
we reviewed escapement data from Fisheries and Oceans Canada (DFO)
indicator streams1 on the north and central coast. Using their Salmon
Escapement Database we compared the actual number of returning fish to
DFO’s ‘spawner targets’. Spawner targets are the numbers of spawning salmon
considered necessary to produce the next generation of fish.

Using data from 1950-1999 (and earlier when available) we assessed,
281 indicator streams by decade, and placed them in one of four categories:

1. Meets target: 80% or more of the spawner target was met

2. Depressed: 40%-79% of the spawner target was met

3. Very depressed: Less than 40% of the spawner target was met

4. Unknown: unable to determine because less than 50% of data were available

Our results show that, when the unknown systems are removed, 74% of salmon
runs were either depressed or very depressed (Table I) suggesting a disturbing
failure to meet spawner targets in most indicator systems. While there have
been some improvements in salmon returns in 2000/2001(primarily with pink
and coho salmon), the status of salmon has not changed significantly from
the last decade. Adequate numbers of salmon are not returning to coastal
streams and rivers.

Number Meeting Very
of systems spawner target Depressed depressed Unknown

# of indicator 281 62 (22%) 76 (27%) 104 (37%) 39 (14%)
rivers/streams

Unknown 242 26% 31% 43%
removed

Sockeye were classed as depressed or very depressed in 73% of the indicator
streams by 1999 (Table II). While there was some minor improvement in 2000/
2001 (mainly on the north coast), most sockeye systems remain very depressed
coast wide. On the central coast, only the Bella Coola River met its target in
2000/2001. Returns to Rivers Inlet are still seriously depressed.

Status of salmon
in indicator
streams of the
north and central
coasts

1 Of the 2500 + runs of
salmon on the north
and central coast,
DFO consistently tries
to monitor about 281.
These 281 are
considered indicator
streams for the
respective species.
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Coho  It was virtually impossible to assess the status of returning coho because
of the lack of data. Only 14 out of 891 systems were reliably enumerated in the
1990s; however available information showed coho as very depressed coast-wide
up until 1999.

Preliminary data from 2000/2001 show some improvement, but limited
sampling makes it difficult to assess the extent of changes. A new strategy for
enumeration is imperative before coho fishing is resumed.

Pink salmon are the healthiest species in the indicator systems. While only 35%
of pinks were meeting their spawner targets by the end of the 1990s, strong
returns in 2000 and 2001 have significantly improved their status.

Chum The status of chum runs is cause for concern, and poor monitoring
has not helped. 75% of the indicator streams were classed as depressed or very
depressed in the 1990s (Table II). Preliminary data from 2000/2001 show little
change in this status. 77% of chum systems sampled did not meet their targets
in 2000/2001.

Chinook Indicator systems suggest that 22% of chinook runs were depressed
and 56% were very depressed by the end of the last decade. Preliminary results
from 2000/2001 show little change in this status, where only 31% of sampled
systems met their targets.

Very
No. of Meets Depressed Depressed Unknown

Species Systems Target (%) (%) (%) (%)

Sockeye 40 20 22 50 8

Coho 33 15 9 9 67

Pink Even 66 29 40 26 5

Pink Odd 66 29 31 32 8

Chum 49 16 21 57 6

Chinook 27 11 22 56 11

Coastal ecosystems evolved under conditions where spawning salmon were
the agents that moved nutrients from the ocean to the stream and forest. The
nitrogen and phosphorous delivered to the river banks and forests through
predation and decomposition are important for wildlife and ecosystems
(Chapter 1). Returning salmon are thus significant far beyond their obvious
role in reproduction, as they provide nutrients that sustain not only the next
generation of fish but many other species and processes.

Gresh et al. (2000) suggest that between 120 million and 260 million kg of
salmon biomass once returned to BC rivers. Today, this number is about
60 million kg, a 50-75% decline in salmon biomass and, consequently, a nutrient

The Nutrient
Deficit

Table II.  The status of
individual species in
indicator streams on the
north and central coasts
for the decade 1990-1999
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Is fisheries
management
affecting the
overall genetic
structure of salmon
populations?

Executive Summary

deficit of between two and six million kg of nitrogen and phosphorus annually.

Our analysis of 11 chum streams in Area 7 (Bella Bella) shows a decline in
nutrients that accompanies the decline in returning salmon (Chapter 2).
Using the 1930s as a benchmark (when most chum runs were strong), a
nutrient deficit of 83,000 kg of phosphorous and nitrogen occurred over the
next 60 years as these runs declined.

This nutrient decline can be self-perpetuating. As fewer and fewer salmon return
annually, fewer and fewer nutrients are available to support the next generation.

Predators generally co-exist with their prey as part of a dynamic feedback
loop. If predators over-exploit their prey, the prey decline, and the number of
predators declines as well. Biologist Charles Fowler suggests that existing
fisheries harvest rates are often ten times the predation rates found in nature.
To be sustainable, human predation (i.e. catch levels) should fall more in line
with natural predation rates.

High human exploitation rates are an important factor in the decline of Pacific
salmon. The ecological costs of salmon declines can be significant and may
ultimately mean a reduction in species that eat salmon such as killer whales,
sea lions, seals, salmon sharks, bears, wolves, otters, eagles, gulls, and ducks.
This diversity cannot continue in the presence of high capture rates.

Fundamental questions about the management and survival
of wild salmon

No.

The importance of salmon to  the ecosystem has never been factored into catch
levels. Harvest levels are set to meet human needs with little consideration for
ecosystems or predators (Chapters 1 and 2). Conventional fisheries management
(the Maximum Sustainable Yield paradigm) overlooks the nutrient requirements of
young salmon, species that feed on salmon, and the forest that is in part
supported by salmon nutrients. Fisheries models assume that too many
returning fish are ‘surplus’ to regeneration needs.

Yes.

Over-fishing has pushed the numbers of many returning salmon stocks below
sustainable levels. Much of this decline is caused by the mixed-stock fishery
which catches untargeted stocks at levels far above a ‘sustainable’ yield (chapter 2
and 4). Mixed stock fisheries are responsible for the decline in Georgia Straight
coho, Skeena coho, Fraser coho and (non-Babine) Skeena sockeye.

Fisheries
management
and wildlife

Are ecosystems
considered when
harvest levels are
set?
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Many salmon runs have been reduced in size by high fishing pressure. As salmon
abundance declines, diversity and resilience are reduced and risk of extinction is
increased. A population with low diversity is less resilient to environmental
stresses such as disease, pollution or changing climate.

Yes.

Hatcheries and spawning channels may have effects opposite to those intended.
Evidence considered in this report suggests that reductions in abundance of
wild salmon populations have occurred directly and indirectly as a result of
enhancement or hatchery initiatives (Chapter 4). Interactions with cultured
fish and enhanced runs threaten wild salmon in three general ways:

• The mixed-stock fishery that targets these runs can cause drastic
over-fishing of less productive wild runs.

• Hatchery-reared fry can compete with wild fish for resources.

• Hatchery fish that hybridize with wild fish can introduce “domesticated”
genotypes into the wild gene pool.

Yes.

Thousands of Atlantic and Pacific salmon escape from fish farms each year (Chapter
5). Atlantic salmon have bred in BC rivers and, despite the absence of salmon farms in
Alaska, Atlantic salmon are caught in Alaskan waters and have reached the Bering
Sea. Escaped farmed Pacific salmon go undetected in catch records.

There are three general areas of concern regarding farmed salmon and their
interactions with wild fish.

• Diseases and parasites spread by farmed salmon could severely impact wild
populations.

• Atlantic salmon may colonize and spread in BC and potentially displace
some Pacific salmon populations

• Escaped farmed Pacific salmon will breed with wild Pacific salmon

Given the increasing intensity of fish farming on the BC coast, farmed salmon
pose a significant threat to wild salmon runs in BC. This is especially true for
very depressed runs.

In theory yes, but not without philosophical and institutional changes that
emphasize the need for baseline data.

Our review of DFO’s database of salmon systems of the north and central coasts
shows no information on returning salmon in 70% of runs. Much knowledge on

Do enhancement
initiatives and
hatcheries have a
negative effect on
wild salmon?

Does aquaculture
pose a threat to
wild salmon?

Does DFO have
sufficient knowledge
to protect genetic
diversity?
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Executive Summary

the presence of salmon in various systems has been lost over the past 20 years
(Chapter 2). We found a 47% decline in monitoring of salmon streams between
1985–1999. To protect genetic diversity, DFO must address crucial gaps in
knowledge of stock status. Clear conservation strategies cannot be developed if
baseline information is not available. In the absence of adequate information,
the precautionary approach commands lower exploitation rates and
management of ‘stocks’ at the watershed level (Chapter 2).

No.

DFO has proposed initiatives to conserve wild salmon and promote sustainable
fishing. The New Direction (1998) and the Wild Salmon Policy (2000) are important
steps to implementing these objectives; however, they require strong political
will and institutional change to be implemented. Conflicting management
objectives, overly optimistic assumptions of resource productivity and imperfect
understanding of ecological systems all compromise DFO’s ability to balance
short-term and long-term risks (Chapters 2 and 4). While DFO may deliberate
about conservation objectives, the agency is making decisions about the role of
fish farms that increase the pressure on wild salmon and compromise the
environment in which they must recover.

No.

Timber harvesting may have direct and indirect affects on the survival of wild
salmon (Chapter 3). Some impacts can be seen immediately after logging where
as others can take decades. Generally, these effects result in lowered salmon
survival compared to unlogged forests. Due to different life histories, forestry
impacts do not affect all species in the same way. Chinook and coho, the two
species with the greatest reliance on freshwater stream habitats, will be the most
affected by forestry activities. Pink salmon, with the least reliance on freshwater,
appear the least affected.

Logging standards under the BC Forest Practices Code are not adequate to
protect salmon habitat and watershed function, and will be further reduced
under the proposed revision of the Forest Practices Code in 2002. Independent
audits show that even existing forestry/fisheries standards are not being met
(Chapter 6).

The loss of salmon production is an unacceptable trade-off of logging in
coastal watersheds. DFO must become more effective at using the Fisheries
Act to pro-actively protect salmon habitat and exert political pressure.
Responsibility for enforcement and pro-active habitat protection also resides
with the Provincial Ministry of Forests, the Ministry of Sustainable Resource
Management and the Ministry of Water, Land and Air Protection.

Will new DFO
initiatives ensure
the long term
survival of wild
salmon?

Are salmon
adequately
protected from
forestry activities?
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RECOMMENDATIONS

The north and central coasts of British Columbia contain some of North
America’s last intact, functioning watersheds where truly wild salmon return to
their rivers of birth, completing not just their own life cycle but transferring
nutrients from the marine to terrestrial environment in the process.  To the
scientific community, this region offers an extraordinary opportunity to better
understand the complex structure and dynamics of coastal ecosystems and to
lay the foundation for informed management decisions.  To society in general,
this region offers an opportunity to manage human activities so that the
long term integrity of the salmon, coastal ecosystems and coastal wildlife is
maintained.

This report has touched on some of the complex issues that challenge the
survival and recovery of wild salmon in BC. If the continued survival of wild
salmon on BC’s central and north coasts is accepted as important, their current
status and evidence of increasing threats to their survival cannot be ignored.

Recommendation 1
Replace the MSY (Maximum Sustainable Yield) model with
an ecosystem approach that lowers exploitation levels and sets
escapements which are sustainable over the long term
The models used to determine target escapements focus on maximizing harvest
levels without consideration for ecosystem/predator requirements, and do not
afford adequate protection for  genetic diversity.  The level of exploitation
undertaken over the last century is not sustainable for either the fishery or the
ecosystem.  Adequate and realistic escapement targets must be set in order to
allow sufficient numbers of spawners to return to their natal streams.

Recommendation 2
Manage salmon populations to preserve genetic diversity
As an interim, precautionary measure, the conservation of salmon genetic
diversity must occur at a watershed level in order to protect metapopulation
structures. Management should continue at this level until better research
determines the correct level for implementing conservation units.

Recommendation 3
Replace the mixed stock fishery with terminal and selective
fisheries
Fishing within individual rivers will allow runs to be managed for abundance
and diversity at the local breeding population level.  This will remove pressure
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on weaker and less productive small stocks exerted by the mixed stock fisheries.
A terminal fishery will benefit weaker stocks and facilitate closures for severely
depressed systems.

Recommendation 4
Phase out hatcheries and re-define the role of enhancement
programs
The use of hatcheries to enhance wild salmon production and rebuild weaker
runs should be phased out or viewed as experimental in limited situations.
Other enhancement activities such as spawning channels must be operated and
fished so to have no negative effect on wild populations. Salmon enhancement
initiatives should be replaced with watershed-based solutions that rebuild self-
sustaining populations of wild runs.

Recommendation 5
No fish farm expansion before risk assessment and upgrade
standards and practices
There should be no expansion of existing facilities in BC coastal waters until the
technology and scientific knowledge to address risks of escaped fish, disease
transfer and effluent pollution are developed. Existing salmon farms require
improved containment of their fish and pollutants.

Recommendation 6
Protect spawning and rearing habitat by protecting watersheds
Watershed function must be maintained to prevent impacts to spawning and
rearing habitat. Hydrology and habitat impacts are most severe on species with a
year round reliance on freshwater, primarily coho and chinook.   Clearcutting
and similar logging methods should be ended in drainages that support these
species.  Due to the cumulative stresses on salmon abundance, a more
precautionary and progressive approach would be to protect remaining
unlogged drainages that support all species of salmon, providing them with a
better chance  of recovery and survival.

Recommendation 7
Shift monitoring and stock rebuilding to community-based teams
Coordinated community research and stewardship programs should be imple-
mented. Such an initiative will expand and improve DFO’s work and build
dedication, expertise and awareness within local communities. Such community
involvement is also essential in overcoming the jurisdictional challenges that
complicate the management of salmon in an ecosystem context.

Recommendations




