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ENHANCEMENT
SOCKEYE SALMON
Upper Adams Sockeye. Brood Year 2006 Fry Supplementation
Project Lead: Doug Lofthouse, DFO, Enhancement Support Assessment Unit, Vancouver.
Project Cost: $98,574 CAN $83,788 US
Withdrawn
Project cancelled Final Report unavailable.

CHINOOK SALMON
Campbell River Mainstem Chinook Enhancement Year 2.
Project Lead: Mike Gage, Tyee Club of British Columbia, Campbell River, BC.
Project Cost: $8,818 CAN $7,495 US
Campbell River chinook have been enhanced at a facility established on the Quinsam River, a major
tributary of the Campbell, for nearly 30 years. Many adults now treat the Quinsam as their natal stream,
leaving much of the mainstem Campbell River under-seeded. Recent improvements to the flow regime,
including establishing a natural hydrograph and controlled spill events in the BC Hydro system, and
restored spawning and rearing habitat on the Campbell River and its estuary have created an opportunity
to increase mainstem spawner success. As the Quinsam River confluence is nearly 3.5km downstream of
the mainstem Campbell, getting adults to return to the high quality chinook habitat in the upper reaches is
a priority objective.
Initiated in 2005, this project will continue
in 2006 to increase the chinook adult
returns to the upper Campbell River.
Activities will include taking 70 pairs of
chinook broodstock from the Quinsam
River and transporting them to the Quinsam
Hatchery for egg takes, incubation and
inventory. Eyed eggs will be marked using
changes in water temperature to place a
specific banding pattern on the otolith of
the developing chinook allowing future
assessment of the returning adults. Two
aluminum fabricated in-stream cassette
incubators, cabled into place in Second
Island sidechannel 2005, will be loaded
with 24 trays (200K egg capacity). At
button-up the fry will be released into the
channel, with access to the river mainstem
for early rearing. These chinook are ‘ocean
type’ generally spending 90 days in
freshwater and estuarine habitats before

migrating to the marine environment as smolts. Adult chinook will be sampled from the Campbell
mainstem during key stream dead pitch operations, their otoliths removed and read, and the information
used to determine the success of this rebuilding program.
Campbell River Mainstem Chinook Enhancement Year 2. Final Report

Genetic Introgression Study of Gold River Chinook and Robertson Creek Hatchery Chinook
Project Lead: Diana Dobson, DFO, Stock Assessment, Vancouver Island.
Project Cost: $15,000 CAN $12,750 US
The Gold River system is located off the north west coast of Vancouver Island. The system historically
supported a natural chinook run, which averaged a return of approximately 1000 chinook per year. For
about two decades, a local community group has enhanced the system through a volunteer hatchery
operation. This activity has resulted in some increases in run size. However, hatchery broodstock, which
have been sampled for otolith marks, consistently show a high proportion of strays from Roberston Creek
Hatchery, which is located approximately 150 km south of the Gold River system. Moreover, preliminary
genetic analysis of historical and recent samples of returning chinook to the system suggests the
population has introgressed with the Robertson Creek Hatchery stock over the last 10 to 15 years.
However, many of these samples have been taken opportunistically during broodstock collection for the
hatchery, which generally occurs in the lower mainstem of the system. There is some suggestion that
native Gold River chinook stock may still occur in the upper watershed. Therefore, the practice of
collecting broodstock from the lower river may have unintentionally increased the rate of introgression of
these stocks. The fact that most DNA and otolith samples have been taken from broodstrock samples
means the question of whether or not any native Gold River chinook remain is unresolved. This project
provides an opportunity to evaluate the effectiveness of the enhancement program and develop a
statistically defensible sampling plan to sample returning chinook from throughout the Gold River
watershed for DNA analysis. The objective is to describe remaining genetic variation within the stock and
to compare the population genetic structure with other West Coast Vancouver Island natural chinook
stocks and also the Robertson Creek Hatchery stock.
Final Report outstanding.

South Fork Nooksack Early Chinook Stock Supplementation
Project Lead: Alan Chapman, Lummi Indian Business Council, Skookum Creek Hatchery, WA.
Project Cost: $145,169 CAN $125,146 US
This project is a new integrated population recovery program being developed with input by Nooksack
Basin fisheries co-managers, NOAA Fisheries and associated biologists, geneticists and pathologists. This
project will fund critical modifications at the Lummi Skookum Creek hatchery on the South Fork
Nooksack River to enable safe and effective culture of the severely depressed Endangered Species Act
(ESA) listed native early chinook population. Additionally, it will fund chinook culture operations on that
stock for two brood years. South Fork Nooksack Early Chinook is one of 22 independent chinook
populations in the Puget Sound Chinook Evolutionarily Significant Unit listed as Threatened under the
Endangered Species Act. It is considered essential for the recovery of the Puget Sound Chinook ESU.
Adult chinook brood stock will be collected from natural origin recruits returning to the South Fork
Nooksack and held at the Skookum Creek facility for ripening. Microsatellite DNA analysis will be
performed on all collected brood prior to spawning to confirm fish are of South Fork early chinook

population origin. Spawning protocols will be used to ensure the maximum effective spawning
population. Spawning, incubation rearing and marking protocols are in development by the participating
partners in order to minimize risks and maximize benefits to the depressed population. The resulting
protocols will draw heavily on the Washington Department of Fish and Wildlife (WDFW)’s twenty year
early chinook rebuilding program at Kendall Creek Hatchery on the North Fork of the Nooksack River,
and the Muckleshoot Tribe’s White River spring chinook rebuilding program protocols. All juvenile
chinook will be coded wire tagged and released as sub-yearling smolts into the South Fork Nooksack
River. This project will initiate the long term supplementation of a chinook population, where a 7%
incidental harvest ceiling in the U.S. severely limits fisheries targeting harvestable surpluses of other
salmon populations. While the depressed status of this stock does not limit Canadian fisheries, over 65%
of the exploitation rate occurs incidentally in Canadian fisheries. By producing 100,000 or more subyearling smolts, the project seeks to increase the numbers of adult recruits available to absorb unavoidable
incidental harvest impacts in US and Canadian fisheries and rebuild the natural spawning population to a
level assuring long term viability.
Project in progress Final Report to be submitted in June 2008.

Determination of Genetic Variation within Deschutes River Fall Chinook Salmon
Project Lead: Chris Brun, Confederated Tribes of Warm Springs Reservation, Oregon.
Project Cost: $46,806 CAN $40,350 US
Deschutes River fall chinook salmon provide an extremely important subsistence fishery to the people of
the Warm Springs Reservation. Tribal and recreational harvest occurs primarily at Sherar’s Falls. Since
the late 1980’s the spawning escapement of fall chinook salmon above the falls has significantly declined.
From 1977 through 1988, 80% of redds counted were upstream of Sherar’s Falls. From 1989 to 1999,
over 75% of redds counted were below Sherar’s Falls. During 2000 through 2004 over 60% of redds were
below Sherar’s Falls. However poor redd counting conditions below the falls in recent years has likely
resulted in an underestimate of the true number of redds in this reach. The spawning distribution prior to
the construction of a fish ladder at Sherar’s falls during the 1960’s is unknown. It is the above Sherar’s
falls component of the run that provides harvest opportunities for the Tribes. The reasons for the decline
are unclear. However, hydro-electric development, habitat degradation and over-harvest may be
responsible. Efforts are underway to restore fish passage upstream of the hydro-electric complex, restore
degraded habitat and improve stock assessment (adult escapement and juvenile abundance estimates).
Current escapement levels above the falls may be insufficient to re-seed restored habitat. In order to
consider if supplementing this component of the run is a feasible active restoration technique researchers
must assess the genetic composition of this stock. The goal of this project is to use fine scale genetic
techniques to investigate whether the portion of the Deschutes River fall chinook salmon that spawn
upstream of Sherar’s Falls is unique from those spawning downstream of the falls within years and over
multiple generations. Deschutes River fall chinook are one of three naturally spawning runs within the
Columbia River upriver bright fall chinook stock used under the abundance based coast-wide
management approach of the PSC. Upriver bright fall chinook are a major contributor to southeast Alaska
(SEAK) and Canadian fisheries.
Determination of Genetic Variation within Deschutes River Fall Chinook Salmon. Final Report

COHO SALMON
Bush Creek Permanent Smolt Trap & Area Coho Enhancement
Project Lead: Leroy Hop Wo, DFO, Acting Area Chief, Stock Assessment, Vancouver Island.
Project Cost: $13,500 CAN $11,474 US
Bush Creek is a stream near Ladysmith south of Nanaimo on the east coast of Vancouver Island. In
previous years, coho and chum have been assessed by the Chemainus First Nation Band, and coho have
been enhanced by the Ladysmith Sportsman Club (a volunteer group). Both groups have been working
on these projects separately with direction and support from Fisheries and Oceans Canada. In 2004, these
two groups suggested a partnership and a change in their direction and methods of enhancement and
assessment. As a result, in 2005 an ad hoc smolt trapping partnership project was initiated and the
Ladysmith Sportsman Club discontinued enhancing Bush Creek coho and focused instead on enhancing
another nearby coho stream, leaving Bush Creek to become a completely wild stock stream. This project
will prepare a downstream smolt trapping site and build a permanent base structure to operate a smolt trap
from. Information from the smolt trap will be used to assist in re-establishing Bush Creek as a total wild
stream population, where smolt assessments reflect wild populations. The wild population will be used to
determine the level of coho outplanting to nearby streams.

Bush Creek Permanent Smolt Trap and Area Coho Enhancement Project. Final Report

HABITAT RESTORATION
GEORGIA BASIN
Cowichan Coldwater Pump Facility
Project Lead: Brian Tutty, DFO, South Coast Division, Nanaimo, BC.
Project Cost: $15,000 CAN $12,750 US
This project involves an engineering feasibility
study to supply cold water from Cowichan Lake in
order to provide cooler summer Cowichan River
water temperatures downstream of the Cowichan
Weir in Lake Cowichan.
A cold water release structure (CWRS) may also
assist chinook migration by supplementing pulse
migration flows, and would provide an emergency
base flow in extreme late fall drought situations.
Cowichan Lake Weir Pumping Feasibility
Study. Final Report 1 Final Report 2

Cowichan River Sediment Remediation
Project Lead: James Craig, BC Conservation Foundation, Nanaimo, BC.
Project Cost: $250,000 CAN $212,500 US
The Cowichan River is a prominent Canadian PST watershed with significant anadromous and resident
fish resources. While the Cowichan has retained its reputation as a major fish producer, it has not been
spared widespread habitat impacts associated with expanding urban growth and industrial development
over the last 100 years or more.
In response to changes in the river’s flood
plain and flood hydrology, its lower reaches
have been subject to increased bank
instability, erosion, bedload movement and
sedimentation. On-going DFO assessment
of the impacts of these processes indicates a
significant reduction in salmon egg-fry
survival within the reach most heavily
affected by sand and silt deposition (i.e. the
lower 20 kms of the mainstem river, not
including side-channels), compared to the
upper reach bounded by Skutz Falls and the
outlet of Cowichan Lake. In 2004/05
consultants conducted a synoptic survey of
sediment sources along the river and
prioritized sites for future remediation.

This work was expanded with PSC
Southern Fund support in 2005/06 to:
(a) quantify the annual amount of fine
sediment from major point sources, (b)
identify a preliminary sediment
management
strategy;
and,
(c)
recommend specific remedial designs
for stabilizing sediment sources based
on site topographical surveys. Results
of investigations to date confirm that
Block 51, Three Firs and Stoltz Slide
contribute significant quantities of fine
sediment to the Cowichan River. Stoltz
Slide appears to be the largest
contributor of the three point sources.
This project will start remediation at Stoltz Slide following the restoration prescriptions of the consulting
team in cooperation with the Cowichan Stewardship Roundtable.
Instream Rehabilitation Worksin Cowichan River at Stoltz Bluff. Final Report
Please contact PSC for report appendices.

Englishman River Side-Channel Phase 1 - Intake Construction
Project Lead: Bob Grant, Community Development Fisheries Centre, Nanaimo, BC.
Project Cost: $50,000 CAN $42,500 US
Two large parcels of land were purchased and gifted to the
Regional District of Nanaimo in 2004 to protect most of the
riparian zones in the anadromous reaches on both sides of the
Englishman River. These reaches are considered the most
productive areas for salmonids and it was recognized that
control of these properties would provide the opportunity to
build kilometers of side-channels to increase production of
coho, steelhead, chum and pink salmon. DFO has surveyed
and developed a conceptual side-channel design some 3.5 kms
in length with a wetted area exceeding 30,000 sq. m that is the
subject of this proposal. Due to the size of the project, it is
being proposed in two phases. The first phase scheduled for the summer of 2006 involves the construction
of a river intake. Construction involves the fabrication and installation of a wing intake, piping and valves
to regulate flows. A 30 ton track excavator will be used to excavate the pipeline routes and install the pipe
and intake works. Re-vegetation of disturbed areas will be done prior to excavator demobilization. It is
expected that when both phases are complete the project will increase the capacity of the Englishman
watershed for coho by 50 to 100%. As a significant coho population in the Georgia Basin West
Management Unit, the increase in productivity will benefit the status of the Unit, which is currently low.
Englishman River Side Channel Phase 1 – Intake Construction. Final Report

Mamquam River – Squamish Floodplain and Estuary Restoration Year 2.
Project Lead: Edith Tobe, Squamish River Watershed Society, Squamish, BC.
Project Cost: $85,000 CAN $72,250 US
This project will continue the rehabilitation of
Mamquam River floodplain habitats that were begun
in 2005. During the first phase of the overall project,
Southern Fund financial contributions catalyzed a
more extensive partnership than originally
envisioned, such that the partners eventually
involved contributed capital dollars at a 3:1 ratio to
the PSC funds received in 2005. This has allowed
for construction of the Mamquam side channel
component of the project and for the development of
a significant amount of the infrastructure required to
allow water flow to pass in a controlled and safe
manner from the Mamquam River, through the 200
year flood dyke and into areas of previously isolated floodplain channels. This phase of the project will
result in the restoration of 7,500 m2 of high quality small stream, slough and tidal channel habitat.
Benefits to all salmon species resident in the Squamish watershed are expected with the most benefit to
coho salmon.
Mamquam River Floodplain Restoration. Final Report

FRASER BASIN
Nicola Basin Stream Flow Recovery and Development of In-stream Flow Requirements
Project Lead: Dean Watts, DFO, Habitat Biologist, BC Interior, Kamloops, BC.
Phil Hallinan, Fraser Basin Council (Thompson Region), Kamloops, BC.
Project Cost: $80,000 CAN $68,000 US
The Nicola River and many of its major tributaries have been jointly identified by provincial and federal
agencies, as well as the Nicola Tribal Association, as one of the most flow and temperature sensitive fish
streams in British Columbia. In 2003/04, the Outdoor Recreation Council identified the Nicola as the
most endangered river in B.C. – mostly due to recent trends of critical low flow and lethal stream
temperatures. The basin is a critical spawning and rearing area for a variety of salmonid and nonsalmonid fishes including Thompson coho (listed by COSEWIC), chinook (key indicator stock for the
Pacific Salmon Treaty), Thompson steelhead (threatened) and bull trout (blue listed). The key limiting
factor to fish production is water, and more specifically, suitable flow regimes for fish and their specific
life history requirements. Off-stream water demand is intense and competes directly with in-stream
requirements. Historically, agriculture, industry, and urban/domestic sectors have been the main users of
surface and groundwater sources, but new development proposals with associated water needs are on the
rise. Without groundwater regulation, new wells are being drilled without knowledge of potential impacts
to surface hydrology and in-stream flow needs. To this end, members of the Nicola Watershed
Roundtable have initiated a process known as the Nicola Water Use Management Plan (WUMP). To date
(year one), various information gaps have been identified, and in-stream flow requirements together with
improved hydrometric and temperature data have been highlighted as key to development of a
comprehensive water use plan. The aim of this project is to gain a better understanding of the

relationships between stream flow, stream temperature and anadromous fish stocks at key life history
stages. Information collected will be used to make science-based recommendations on in-stream flow
requirements to a multi-stakeholder group within the WUMP process. The overall goal is to improve the
productive capacity of habitat in the basin, particularly in low flow and drought years which directly
limits fish production.
Nicola Basin Stream Flow Recovery and Development of Instream Flow Requirements.
Final Report

Low Flow Restoration and Fish Screening Improvements on Tributaries to the Lower Shuswap
River
Project Lead: Patricia Carlson, DFO, Senior Project Engineer, Kamloops, BC.
Project Cost: $60,000 CAN $51,000 US
Ashton, Blurton, Johnson and Trinity Creeks have historically provided endangered Interior Fraser coho
and Shuswap River chinook with summer rearing and cold water refuge habitats as well as spawning
opportunities. Due to the recent trend of summer drought-like conditions and associated increased
irrigation demands, Ashton and Blurton Creeks have been experiencing significant annual fish kills; and
Johnson and Trinity Creeks significant de-watering of rearing and cold water refuge habitats. A number
of irrigation water intakes and associated irrigation distribution networks need to be modified to prevent
water losses and the entrainment of juvenile fish that concentrate in periods of low flow in the pools
where the intakes are located. Each of these streams has 2 agricultural water licensees on them who
consume the majority of the summer low flows and who have their irrigation system intakes located in the
highly productive reaches of these streams near their confluences with the Lower Shuswap River. The
water licencees have advised DFO that they would be willing to partner and relocate their systems to the
Lower Shuswap River which does not have significant low flow issues and does have water licences
available. By consolidating the intakes, improving fish screening on all pumps and abandoning leaking
gravity intakes, there would be an increase in critical low flows in the 4 streams of between 50 and 90%.
This project is intended to be a demonstration of an alternative water management strategy and the
improved habitat quality and quantity will provide measurable evidence to the agricultural community,
concerned public and provincial water managers of low flows being a limiting factor for key fish stocks.
Low Flow Restoration and Fish Screening Improvements on Tributaries to the Lower Shuswap
River. Final Report

Coho Habitat Water Budget Assessment. Salmon River Watershed
Project Lead: Jamie Felhauer, Salmon River Watershed Roundtable, BC.
Project Cost: $41,213 CAN $35,031 US
Two of the most serious factors adversely affecting coho runs in the Salmon River (and other interior
coho streams) are sediment loading and summer low flow. High temperatures and low flows in the
mainstem river drive juvenile fish into areas with poor cover to seek groundwater upwellings, or into
tributaries. Summer low flows are known to kill stranded juvenile salmonids in the Salmon River
watershed every year. As such, summer low flow acts as a serious impediment to the coho carrying
capacity of the river. Conflicts between irrigation demand and aquatic needs were identified in the
Salmon River during (and before) the 1970s. Water demand has continued to increase since then, further
contributing to pressures on Salmon River coho. Over-licensing of streams in BC as well as a lack of

effective groundwater legislation remains an issue. In this project, coho spawning and rearing needs in
mainstem, tributary and off-channel habitats will be matched against an assessment of tributary and
mainstem flows, snowpack and irrigation demands in an overview watershed water budget. Inputs from
the 27 major tributaries to the Salmon River will be tracked for one runoff cycle, in terms of both the
amount and timing of tributary runoff cycles. Net loss and net gain reaches will be identified on the
mainstem. These will be related to tributary outputs, snowpack, net total outflow, irrigation demand and
indicators of groundwater influx and loss. A watershed-based budget to protect coho will be developed
that accounts for irrigation demand and coho needs. The water budget will then be put to practical use in
developing a water storage plan that will identify potential storage locations appropriate to the timing and
location of fish and irrigation water needs. The general expectation locally as climate change continues is
for less winter snowpack accumulation, more rain-on-snow events in spring, more spring flooding, earlier
peak freshets, longer growing seasons, more irrigation demand and lower summer low flows. This project
will contribute to a better understanding of critical habitats within the watershed and will enable other
watershed planning activities such as water storage and irrigation use to be undertaken with a view to
protecting and enhancing key coho habitat attributes.
Developing a Coho-Sensitive Salmon River Watershed Water Budget. Final Report

Coho Groundwater Channel Project. Salmon River Watershed
Project Lead: Jamie Felhauer, Salmon River Watershed Roundtable, BC.
Project Cost: $66,836 CAN $56,811 US
Coho, chinook and some sockeye spawn in the Salmon River system. Salmon habitat assessments
undertaken in 1995 determined that rearing habitat limits the coho and chinook carrying capacity of the
Salmon River. This is primarily due to poor habitat features including loss of off-channel and pool/riffle
habitats and critical low flow issues in summer related to over-licensing for irrigation. Off channel habitat
is especially critical to rearing coho during summer low flow, winter low flow, and spring flood
conditions. Groundwater fed off channel habitats nearby have been shown to harbor two to ten times the
abundance of coho fry found in adjacent river habitats depending on season and site conditions. Large
groundwater sources are not as common in the Salmon River Watershed as in coastal stream settings, but
a key source of groundwater has been identified near Falkland, which originates from bedrock fissures at
the edge of the valley floor. Water temperature monitoring indicates that the groundwater is a reliable
year round source. Coho access into this groundwater channel from the Salmon River is impeded at two
locations by inadequate stream crossing structures. If access is provided, the potential to provide coho
spawning at the lower end of the channel also exists. The landowner is interested in reducing livestock
impacts and promoting coho habitat features along the groundwater channel and the adjacent Salmon
River confluence area, which at this time is subjected to significant livestock impacts especially during
the winter calving season. The project will contribute to increased coho productivity by providing access
to underutilized rearing and spawning habitat. Egg to fry and fry to smolt coho life stages will be
protected from sediment loading, high freshet, low flow, high temperature and other limitations
encountered in the adjacent river. Reducing livestock access and redeveloping fish access to this existing
habitat is a much more cost-effective option than constructing similar habitat elsewhere.
Salmon River Watershed Roundtable -Pacific Salmon Foundation Coho Groundwater Channel
Project Summary Report, July 2010. Final Report

Bonaparte River Coho Production Strategy
Project Lead: Harold Ridgeway, Bonaparte Watershed Stewardship Society, Cache Creek, BC.
Project Cost: $59,940 CAN $50,949 US
The Bonaparte River contains spawning and rearing populations of Thompson coho, chinook, and pink
salmon along with steelhead, resident rainbow trout and other freshwater species. It provides 140 km of
riverine fish habitat but is subject to significant spring flows, particularly during “rain on snow” events
that occur frequently. Extensive land development and subsequent riparian degradation in the lower
reaches of the river has led to significant unstable and eroding stream banks and a lack of riparian cover.
These conditions degrade spawning and rearing habitat for juvenile coho, chinook and steelhead and have
led to an overall decrease in fish production values. The Bonaparte River Restoration Program is an
ongoing program established by a community roundtable (the Bonaparte Watershed Stewardship Society,
BWSS) that includes First Nations and Provincial and Federal government members whose aim is to
restore and enhance salmonid populations in the Bonaparte River through consensus based management
decisions. An assessment of eroding stream banks within the watershed identified 100 high priority sites
that negatively affect salmon production. DFO Engineering and Fish Habitat Restoration staff will assist
the BWSS with site selection and appropriate engineering techniques. These sites will be selected through
a consensus based decision process that takes into account cost, habitat features, landowner contribution,
and technical feasibility.
Bonaparte River Restoration Project 2005/06. Final Report

Horsefly River Riparian Restoration Project
Project Lead: Barry Booth, The Land Conservancy of BC, BC.
Project Cost: $30,000 CAN $25,500 US
The Land Conservancy of BC owns 400 ha of floodplain habitat on the upper Horsefly River in central
BC. This holding is critical as the Horsefly supports a prolific sockeye salmon run and is also used for
spawning and rearing by chinook, coho and rainbow trout. This proposal is for the restoration of 15 ha of
riparian habitat in order to reduce streamside erosion, provide overhead cover and restore off-channel
habitat. This will be achieved through the planting of native riparian stock and the reconnection of an
oxbow to the mainstem of the Horsefly through the elimination of a portion of an old containment dyke.
Horsefly River Conservation Area 2006-2007. Final Report

Riparian Corridor Establishment in the Southern BC Interior
Project Lead: Patricia Carlson, DFO, Senior Project Engineer, Kamloops, BC.
Project Cost: $60,000 CAN $51,000 US
Riparian instability and stream bank erosion has resulted in sedimentation and increased bedloads that
impact spawning areas. The associated lack of bankside vegetation for cover, temperature control and
insect drop, lowers the productivity potential of juvenile rearing in many systems in the BC Interior.
Where the riparian area is stable, it is often under pressure from various land uses such as agriculture and
urban development. This project will concentrate on an identified list of landowner partnership
opportunities to acquire significant streamside setbacks and associated fencing.

The project will include the purchasing of fencing
materials and establishment of landowner
agreements regarding the installation of the fence.
In addition, vegetation will be planted in areas that
are struggling to re-establish. To ensure the
success of plantings, the partnership struck with
the landowners and/or community groups will
provide for over-spray from field irrigation or a
separate field watering crew to maintain and water
the sites.
Riparian Corridor Establishment in the
Southern BC Interior. Final Report

Fish Passage Improvements in the BC Interior
Project Lead: Patricia Carlson, DFO, Senior Project Engineer, Kamloops, BC.
Project Cost: $100,000 CAN $85,000 US
A culvert and weir passage improvement project in the BC Interior was funded by the Southern Fund in
2005/06. Through the project, over 40 structures have been identified as being passage barriers and the
list continues to grow. When completed the 2005/06 project will have addressed 20 of these structures, 12
more than originally planned due to the project leaders ability to obtain partner funds and in-kind goods
and services. Once complete, the 2005/06 work will re-open approximately 34 kms (21 miles) of habitat
to coho, sockeye and chinook. This 2006/07 project will continue with the fish passage works at the other
identified sites throughout the BC Interior. The same techniques of baffling, downstream rock weirs,
small fishways or complete structure removal will continue to be used. It is expected that the 2006/07
continuation will re-open another 30 kms of habitat. Due to the large areas of habitat that become reaccessible, the cost effectiveness of these passage improvement projects is often very high with little or
no on-going maintenance requirements other than routine monitoring to ensure physical stability of the
improvements.
Fish Passage Improvements in the BC Interior. Final Report

Coldwater River Habitat Restoration
Project Lead: Dave Coutlee, Nicola Tribal Association, Merritt, BC.
Project Cost: $64,959 CAN $55,215 US
The Nicola Tribal Association (NTA) in partnership with DFO, the Pacific Salmon Endowment Fund,
local landowners, and the Nicola Watershed Community Round Table, proposes to restore critical instream fish habitat at three sites on the Coldwater River near Merritt, BC to assist in the recovery of
Interior Fraser coho. The sites have been identified in the Coldwater River Watershed Recovery Plan.
Treatment designs and specifications have been developed by LGL Ltd. of Sidney, BC for the NTA.
These sites have been assessed as having potential to provide high benefits for coho, chinook, and
steelhead rearing habitats when restored. All three sites have been rated “high” for likelihood of success.
The projects objectives are:

•
•
•
•
•

stabilize approximately 400 linear meters of river bank as the first step in restoring floodplain and
channel function;
incorporate in-stream habitat complexing structures (large boulders, rootwad/log jams) to re-establish
approximately 1000 square meters of pool/glide/riffle habitats for holding, spawning, oversummering, and over-wintering fish;
restore appropriate river channel width and depth and reduce silt inputs to improve productivity in
downstream habitats through improvements to water flows and quality;
educate and inform riparian area landowners on the importance of maintaining floodplain and riparian
area integrity in order to restore river health, restore fish populations, and reduce agricultural land
loss;
produce a comprehensive “as-built” report.

At each of the three sites to be treated in 2006,
the stream bank will be groomed to eliminate
un-controlled under-cutting and restore the
correct general curvature of the bend at that
site. In-stream habitat structures will be
anchored far back into the bank to allow for a
stable location and curvature of the thalweg,
reducing the tendency for channel migration
across the floodplain which results in
aggradation, avulsion, destruction of riparian
areas, reduction in water depths, increased
water temperatures, and elimination of key
habitats. Landowner agreements will be
established, allowing for the controlled
management of the riparian area through
installation of fencing and planting of
indigenous riparian species to consolidate the
stream bank, fortify the anchoring of the
structures, and provide much-needed shade
cover.
Instream Restoration Coldwater River 2006 As-Built Report. Final Report

Investigation of Lower Thompson Juvenile Chinook Carrying Capacity
Project Lead: Chuck Parken, DFO, Research Biologist, Nanaimo, BC.
Project Cost: $24,991 CAN $21,242 US
Knowledge of the life stages limiting production is essential to designing habitat work programs that will
effectively increase the productive capacity of watersheds. One approach is to examine fry abundance
data to assess whether escapements that saturate spawning habitat are also optimal for fry production, or,
stated differently, whether fry carrying capacity is more limiting than spawner carrying capacity. This
knowledge will help guide restoration programs and focus on improving habitats linked to the limiting
stage (spawning or rearing) for chinook salmon. This project will analyze 6 years (2001-2006) of juvenile
chinook abundance data collected in the lower Thompson River system with respect to the spawner
numbers that produced them. In addition, the project will analyze two or three years’ data for several
tributaries (Deadman, Coldwater, Spius, Nicola) during the early 1980’s when escapements were

considerably lower than present level. The project will also include a field research component to
complete testing of the accuracy of diver counts of chinook fry through the collection of mark-recapture
estimates at a representative portion of the sampling sites (preliminary data from 30 sites suggests that
when calibrated by mark-recapture methods, diver counts can provide accurate and precise estimates of
chinook fry abundance). This study will improve our knowledge of the habitats limiting the productive
capacity of stream-type chinook salmon populations in the lower Thompson. This information will
directly benefit habitat work focused on increasing the productive capacity of watersheds and will help
with evaluating habitat models used to generate escapement goals.
The Distribution and Abundance of Juvenile Chinook Salmon Abundance in the Lower Thompson
River Basin in Relation to Spawner Abundance and Habitat Characteristics. Final Report

Pierce Ponds Off-Channel Habitat Project
Project Lead: Krista Englund, Watershed Coordinator, Fraser Valley Regional Watersheds Coalition,
Chilliwack, BC.
Project Cost: $80,000 CAN $68,000 US
Pierce Ponds are formed by an old logging road and debris dam, which impounds water within an isolated
2,000 meter long side-channel
of the Chilliwack River on a
bench above the present river
level. Water flow into this
remnant side-channel originates
from the nearby Larson’s Bench
aquifer. With its cool and
consistent groundwater flows,
and its location out of the
present river flood plain, the
abandoned
side-channel
provides
an
excellent
opportunity to expand the
amount of off-channel habitat
available for coho salmon
spawning and rearing. The first
phase
of
this
project
commenced in 2005 as part of
the Chilliwack River Off-Channel Habitat Project partly funded by the PSC Southern Fund. During phase
one, existing spring fed ponds were made accessible to coho salmon.
This project will continue the work started in 2005 and expand the amount of pond habitat with the
creation of five ponds that would be linked together by connecting channels. Three of these ponds will be
constructed in 2006. The Chilliwack River wild coho salmon population is part of the larger Lower Fraser
coho stock which is under intense pressure due to ongoing human population growth in this region.
Future stock health will directly affect the viability of aboriginal, commercial and recreational fisheries
within southern BC and northern Washington State.
Pierce Ponds Off-Channel Habitat Project Summary. Final Report

Maria Slough Chinook Habitat Project
Project Lead: Brian Jones, Seabird Island Indian Band, Lower Fraser River, BC.
Project Cost: $46,000 CAN $39,100 US
The lower Fraser River valley has been extensively
developed for agriculture, industry and human habitation
since the late 1800’s. Maria Slough is a relict side channel of
the Fraser River that had been diked and isolated from direct
Fraser River flows before 1949. Maria Slough continues to
support a small genetically distinct population of chinook
salmon which have survived within the slough. Previous
habitat restoration projects to increase the amount of
available spawning habitat within Maria Slough have had an
encouraging effect on chinook returns. This project would
further increase the amount of spawning habitat in Maria
Slough by the construction of a side channel that would be
attractive to spawning chinook. The specific objectives of
the project are:
• Develop consistent water flow and depth, over gravel areas
within Maria Slough for spawning fish.
• Provide the necessary hydrological conditions within the
restored gravel spawning habitats to reduce the
encroachment of fine sediments and grass into these areas
in the future.
• Provide 600 square meters of new spawning habitat
suitable for chinook salmon.
• Strengthen the long term partnership between the Seabird
Island Indian Band and Fisheries and Oceans Canada in
the restoration, management and protection of Maria
Slough chinook and their habitat.
Maria Slough Fish-Trap Channel Extension. Final Report

PUGET SOUND
Nisqually Estuary Restoration
Project Lead: Jeanette Dorner, Nisqually Indian Tribe, DuPont, WA.
Project Cost: $131,080 CAN $113,000 US
This project will help restore approximately 100 acres of diked pasture land in the Nisqually Delta and
return it to its original estuarine condition. The result will be an approximately 18% increase of total
saltmarsh and fresh/salt transitional habitat in the Nisqually Estuary. The project will be accomplished by
removing the dikes that impede the tides from inundating the southern areas of Red Salmon Slough. This
is the second and largest phase of the Nisqually Tribes’ plan to restore natural estuarine functions on their
land in the estuary. The successful first phase, which opened up 31 acres to the tides, fish and other
wildlife, was completed in 2002. All phases of this project were inspired by a very successful 11-acre

mitigation project nearby, which was completed in 1996. In monitoring the mitigation project, extensive
juvenile chinook, chum, and coho salmon usage was found. Salmon habitat modeling in the Nisqually
watershed has indicated that restoration of the estuarine habitat is the highest priority habitat restoration
action for chinook salmon, in the top three for coho salmon and steelhead trout, and it is assumed that
other species will highly benefit as well. Further, because the Nisqually River estuary provides a high
percentage of estuarine habitats in southern Puget Sound, the restoration project is significant for regional
salmon recovery. Juvenile salmon from Southern and Central Puget Sound have been documented using
the Nisqually estuary for habitat.
Red Salmon Slough Restoration Project - Phase II As Built and Baseline Monitoring Report.
Final Report

Improving Salmon Habitat Productivity Models for Setting Escapement Goals and Prioritizing
Habitat Recovery Funding
Project Lead: Brad Thompson, WDFW, Olympia, WA.
Project Cost: $28,383 CAN $24,468 US
This project will develop and apply an analytical method to improve a widely used habitat-based model,
Ecosystem Diagnosis and Treatment (EDT), in order to estimate with confidence limits the habitat
capacity, production potential, and limiting habitat factors for numerous key limiting chinook salmon
stocks in Puget Sound. The general analytical method will be to perform a Monte Carlo analysis where
each chinook stock’s capacity, equilibrium abundance, and productivity are repeatedly simulated using a
large number of slightly modified EDT habitat characterizations for current conditions. The modified
habitat characterizations will be pseudo-randomly generated and capture the range of measurement error
in the EDT habitat data associated with the various type of information (i.e., empirical data versus expert
opinion) used to populate the habitat database component of EDT model. Project deliverables include 1)
confidence intervals in the form of relative frequency distributions for habitat-based estimates of capacity,
equilibrium abundance, and productivity and 2) confidence intervals for the ranks of restoration and
protection potential for each river segment that collectively represent the chinook habitat distribution in
each Puget Sound watershed. These deliverables will be used both for setting escapement goals for
multiple key limiting stocks and prioritizing allocation of chinook salmon habitat recovery funds in Puget
Sound watersheds. Additionally, the analytical method will be transferable to all other salmon stocks that
have previously been modeled with EDT or will be in the future. The requested funding will enable the
Washington Department of Fish and Wildlife (WDFW) to provide staff necessary to develop and apply
the method for the Nooksack, Stillaguamish, Snohomish, Lake Washington, Puyallup-White, Nisqually,
Mid-Hood Canal, and Dungeness chinook populations.
Improving Salmon Habitat Productivity Models for Setting Escapement Goals and Prioritizing
Habitat Recovery Funding. Final Report

OREGON
Tenmile Creek Conservation Easement Project
Project Lead: Joe Moll, Executive Director, McKenzie River Trust, Oregon.
Project Cost: $58,823 CAN $50,000 US
The McKenzie River Trust seeks to permanently protect the majority of private land along Tenmile
Creek, a coastal stream south of Yachats on the Oregon Coast. According to ongoing studies by Oregon
Department of Fish and Wildlife, Tenmile Creek harbors one of the highest concentrations of native
salmonids in the region. This productivity reflects the protected, and largely intact, status of the forested
uplands of the watershed. Because of this basin's significance as a stronghold for recovering salmonid
populations, including chinook, coho, and chum, and its strategic location between two Wilderness Areas,
Tenmile Creek has been a focus for acquisition and restoration efforts by the US Forest Service (USFS).
The Trust is working to protect approximately 440 acres of private lands through perpetual conservation
easements. The USFS's Watershed Analysis underscores the critical need for sound management of these
private lands because they represent most of the riparian habitat, salmonid refugia, and the toe of the
adjacent erosion-prone, steep upland Late Successional Reserve forests in the watershed. Protection of
private lands along the riparian corridor will ensure stability of these toe slopes, protecting the exceptional
water quality and ecological function of this Tier 1 watershed.
Tenmile Creek Conservation Easement Project. Final Report

Mahogany Creek Culvert Replacement Project
Project Lead: Richard Christian, Nez Perce Tribe, Oregon.
Project Cost: $76,120 CAN $69,200 US
The culvert in question, located on Mahogany Creek, is a total migration barrier to adult and juvenile
anadromous salmonids. It is located approximately 150 feet from the mainstem of the Imnaha River and
blocks steelhead spawning and rearing habitat and chinook and, potentially, Bull Trout rearing habitat. It
has been stated that this culvert is the highest priority culvert replacement in Wallowa County. This
project will replace the culvert with a structure that allows up- and down-stream passage to all aquatic
species. It will be replaced with an open-bottomed arch culvert of sufficient capacity to handle a 100-year
flood event, installed at stream grade to simulate natural channel conditions.
The benefits of this project are re-opening of critical
habitat in the Imnaha sub-basin as well as road
stabilization. The removal of the barrier will result in
increased access to more complex habitat types within
the sub-basin, decreased sedimentation and increased
refuge areas during seasonal periods of unfavorable flow
conditions (e.g. extreme high flows or warm mainstem
Imnaha River temperatures). As part of the site
reclamation and monitoring efforts, local high school
students will be utilized as much as possible to provide
educational opportunities related to the restoration
activities.
Mahogany Creek Culvert Replacement Project. Final Report

Vaughn Creek Reach 1 Fish Passage Improvement
Project Lead: Denise Lofman, Tillamook Bay Watershed Council, Oregon.
Project Cost: $67,838 CAN $58,481 US
This project will enhance the lower reach of Vaughn Creek, a tributary in the Tillamook Bay estuary, as
part of a larger fish passage and riparian restoration effort. The overall project will 1) replace the
tidegate/culvert at the mouth of the creek, 2) fence 0.9 miles and plant 1.4 miles of riparian areas on the
four agricultural properties in this lowland area 3) replace undersized and failing culverts with bridges at
two sites, and 4) replace a current in-stream cattle ford with a bridge for cattle crossing and an off-stream
watering system at a third site. The Southern Fund grant will be used for the three bridges and the
watering system. Funding for the tidegate, fencing, and planting has been secured from other sources.
This project will benefit chum, coho, chinook, steelhead, and cuttthroat trout throughout the Vaughn
Creek watershed.
Vaughn Creek Reach 1 Fish Passage Improvement Project. Final Report

Coquille River Watershed Habitat Enhancement Project
Project Lead: Jennifer Hampel, Coquille Watershed Association, Coos County, Oregon.
Project Cost: $99,760 CAN $86,000 US
Limiting factors for the decline of anadromous fish populations within the Coquille Watershed have been
identified as the substantial loss of spawning gravel due to past splash dams and loss of juvenile overwintering habitat due to stream channelization and dyking. This project would address these factors by
completing habitat restoration projects within key basin in the Coquille Watershed. Work will include
placement of large woody debris and boulders within high priority streams identified by the Coquille
Watershed technical advisory team as well as enhancement and reconstruction of estuarine wetlands in
the lower Coquille Watershed. This project will enhance approximately five (5) miles of habitat by
placing logs and boulders to retain spawning gravel and increase stream complexity and re-connect 20
acres of dyked lowland wetlands to tidal influence. The specific goals of the in-stream log and boulder
placement will be to increase spawning area and gravel volume in treated reaches, increase pool to riffle
ratios and increase overall pool complexity and size within the project areas. Project effectiveness will be
measured by using Oregon Department of Fish and Wildlife habitat benchmarks. These benchmarks will
be measured by conducting pre-project habitat surveys. The specific goal of the wetland work is to
increase available over-wintering habitat for juvenile salmonids (specifically coho salmon) by 20 acres.
Coquille River Watershed Habitat Enhancement Project. Final Report

IMPROVED INFORMATION
SOCKEYE SALMON
Investigations to Determine the Cause of Early Migration Behaviour and Magnitude of In-river
Survival and Losses Above Mission for Adult Late-run Fraser River Sockeye (LGL Component)
Project Lead: Karl English, LGL Limited, Sidney, BC.
Project Cost: $235,000 CAN
Investigations to Determine the Cause of Early Migration Behaviour and Magnitude of In-river
Survival and Losses Above Mission for Adult Late-run Fraser River Sockeye (DFO –
Oceanography)
Project Lead: Richard Thomson, DFO, Head, Ocean Dynamics and Processes, Sidney, BC.
Project Cost: $65,000 CAN
Investigations to Determine the Cause of Early Migration Behaviour and Magnitude of In-river
Survival and Losses Above Mission for Adult Late-run Fraser River Sockeye (UBC Component)
Project Lead: Scott Hinch, UBC, Vancouver, BC.
Project Cost: $193,000 CAN
Investigations to Determine the Cause of Early Migration Behaviour and Magnitude of In-river
Survival and Losses Above Mission for Adult Late-run Fraser River Sockeye (Kintama
Component)
Project Lead: David Welch, Kintama Research, Chief Scientist, Pacific Ocean Shelf Tracking Project,
Nanaimo, BC.
Project Cost: $200,000 CAN
Investigations to Determine the Cause of Early Migration Behaviour and Magnitude of In-river
Survival and Losses Above Mission for Adult Late-run Fraser River Sockeye (DFO - Tags)
Project Lead: David Patterson, DFO, Habitat Research Biologist, Salmon & Freshwater Ecosystems,
Vancouver, BC.
Project Cost: $327,000 CAN
Investigations to Determine the Cause of Early Migration Behaviour and Magnitude of In-river
Survival and Losses Above Mission for Adult Late-run Fraser River Sockeye (DFO – Physio-Temp;
Gene array & Genetic ID Components)
Project Lead: David Patterson, DFO, Habitat Research Biologist, Salmon & Freshwater Ecosystems,
Vancouver, BC.
Project Cost: $350,000 CAN
The PSC Southern Fund 2006 Call for Proposals identified two of the priority research areas for 2006 that
are addressed in this project:
1) “to investigate the causes of the behaviour of early upstream migrating, late-run Fraser River
sockeye”; and
2) “to investigate the sources of error and causes of differences between lower-river and upperriver spawning escapement estimates for Fraser sockeye”
This project represents a coordinated and comprehensive research effort with partners in academia,
industry and government. The types of experiments required to address the Late-run migration issues
would not be possible without this level of collaboration.

Over the past four years the research
team has examined the physiological
state, behaviour and mortality of
migrating Fraser sockeye using nonlethal biopsy telemetry, and destructive
sampling of fish at several freshwater
and ocean locales. In 2002 and 2003,
large scale tagging and tracking studies
were conducted to determine river entry
timing, in-river mortality and spawning
success for all Late-run stocks. In 2004,
research efforts were focused on the
Late-run returns to the Harrison
watershed; the analysis of historical
PSC data related to the “stay-with-theschool” hypothesis; and preparation of
manuscripts related to physiological
analysis conducted on samples and
experimental studies from 2002-04. In 2005, the focus shifted to determining the sources of error and
causes of differences between lower-river and upper-river spawning escapement estimates for earlysummer and summer-run sockeye. Detailed tracking of individually tagged sockeye has provided a clear
indication that a substantial portion of the fish passing Mission did not complete their migration to
spawning areas. Collectively, the research to date has identified three alternative explanations for early
migration behaviour that warrant rigorous evaluation in 2006:
1) the “stay with the school” hypothesis;
2) the maturation hypothesis; and
3) the osmoregulation hypothesis.
In this study, the researchers will test these hypotheses using field experiments involving telemetry,
physiological and genomic assays, and assessments of oceanic and freshwater migratory timing and fate.
Late-run sockeye are expected to be the most abundant run timing group in 2006, consequently this cycle
year provides the best opportunity to substantially increase the physiology and behavioural data available
on Late-run sockeye that enter the Fraser River in August.
LGL Component. Final Report
DFO Oceanography Component. Final Report
UBC Component. Final Report
Kintama Component. Final Report Please contact PSC for report appendices and project data.
DFO – Tagging Component. Final Report
DFO – Physio-Temp; Gene Array & Genetic ID Components. Final Report

In-river Migration Behaviour and Survival from Mission to the Spawning Grounds of Early Stuart,
Early Summer, and Summer-run Fraser River Sockeye Salmon
Project Lead: Karl English, LGL Limited, Sidney, BC.
Project Cost: $198,258 CAN $168,519 US
Post-season assessments of the escapement data
for Fraser River sockeye have revealed major
discrepancies between the estimates for specific
stocks derived from the Mission hydroacoustic
monitoring system and those derived from
surveys conducted near the spawning areas. In
2004, preliminary estimates from spawning
ground surveys could only account for 6%, 9%
and 20% of the Mission in-season hydroacoustic
estimate for Early Stuart, Early Summer-run and
Summer-run sockeye stocks, respectively.
Potential reasons for these discrepancies
include: biases in the hydroacoustic and
spawning ground estimates, in-river mortalities
due to environmental factors, unaccounted inriver harvests or a combination of these factors.
A large-scale radio-telemetry study using fish caught and tagged in-river would help quantify the factors
potentially resulting in these survival discrepancies. The proposed work will identify the magnitude,
timing and location of in-river losses, and attribute them both to fisheries and non-fishery related causes.
In 2005, a Southern-Fund-supported feasibility study showed that adequate numbers of sockeye could be
efficiently caught, tagged and released in-river. Aerial surveys are planned to determine the number of
tagged sockeye in spawning areas within the Harrison watershed and detailed analysis of the tracking and
fishery data will be used to determine the likely fate of those fish last detected on the mainstem of the
Fraser River between Mission and the Thompson junction. These field surveys and analyses should be
complete by the end of November 2005. Given the successes from previous studies, the following four
goals for 2006 are proposed:
• use the capture and tagging procedures successfully tested in 2005 to radio-tag sockeye below
Mission and assess the in-river survival of these fish from Mission to their respective spawning areas;
• to produce estimates of in-river survival from Mission to spawning areas, assess the magnitude of
losses in known fishing areas, and identify en-route losses that are likely not related to fisheries;
• to provide data on migration speed and behaviour, which can be combined with data from 2002,
2003 and 2005 to make comparisons among the different river flows and water temperatures observed
during the migration period; and
• in addition to the Early-Stuart, Early-Summer and Summer-run sockeye tagged below Mission, to
track Summer-run and Late-run sockeye that will be tagged in marine waters as part of a collaborative
(UBC, LGL, Kintama, DFO) research project on Late-run stocks in 2006.
River Entry Timing, Survival and Migration Behaviour of Fraser River Sockeye Salmon in 2006.
Final Report

Improvements to Environmental Management Adjustment Models
Project Lead: Steve McDonald, DFO, Research Scientist, Vancouver, BC.
Project Cost: $90,000 CAN $76,500 US
The reduction in allowable catch based on outputs from Management Adjustment models has annually
ranged from hundreds of thousands to several million sockeye salmon in recent years. Management
Adjustment models are used by the Fraser River Panel to adjust Fraser River sockeye escapement
objectives to compensate for natural, environmental and stock assessment factors to ensure that target
escapement levels are met for each management group. Current models relate historical discrepancies
between Mission and spawning ground estimates of escapement to observed and forecasted mean
temperature, discharge and, in the case of the Late-run, in-river migration timing. The researchers propose
to improve the Management Adjustment models by focusing the analyses on five main areas that have the
potential to limit the efficacy of current models. First, by calculating simple means for the environmental
inputs, the current approach is not robust to variation in the shape of the migration profiles of the runs.
Second, the current approach uses temperature and discharge values measured at a single location and
thus may not represent the run’s cumulative exposure. Third, the current models use management groups,
which are aggregates of multiple stocks, and thus cannot account for different exposures to environmental
conditions due to migration route, or for variation among stocks in their capacity to respond to
environmental stressors. Fourth, an analysis of model prediction sensitivity to all inputs will provide a
better estimate of model prediction error and guide further investment to improve model performance.
Finally, the information that has been gathered from recent tagging and biological studies on Fraser
sockeye migration has not been fully assimilated into an ecosystem-based management protocol. It is
hoped this approach of scrutinizing and reducing model limitations, quantifying input uncertainties,
examining model sensitivity and prediction error, and working towards an inclusive and robust
management protocol, will improve management outcomes.
Improvements to Environmental Management Adjustment Models. Final Report

Development of a Hydroacoustics System (Split Beam) on the North Bank of the Fraser River Near
Mission B.C. to Monitor Salmon Passage
Project Lead: Jim Cave, Pacific Salmon Commission, Vancouver, BC.
Project Cost: $154,813 CAN $131,591 US
This project will see the development of a hydroacoustic system (Split Beam) on the north bank of the
Fraser River near Mission B.C. to monitor salmon passage similar to that employed on the south bank of
the Fraser River. The Pacific Salmon Commission conducts a hydroacoustics program at Mission B.C. on
the Fraser River to estimate the daily passage of sockeye and pink salmon. This includes a shore-based
system on the south shore of the river and a vessel transecting system for the rest of the river. A combined
shore-based and vessel based estimate of fish flux is then calculated. The direction of migration and speed
of travel data are necessary components to the fish flux estimator for the transecting system; however this
has not proven to be successful. Therefore, the direction of migration and speed of travel data as
measured by the system on the south bank to the area of the river covered by the transecting system was
extrapolated. It is assumed that fish behaviour and the acoustic characteristics of debris are uniform across
the river. However, salmon are believed to migrate at different speeds and directional orientation in the
Fraser River. This differential behaviour in migration can lead to a bias of unknown direction and
magnitude in the resulting estimates of fish flux from the transecting system, as fish speed and direction
of travel are most likely non-uniform. Collection of these additional data would require additional
resources. The vessel based transecting system, which samples the river with a downward-looking sound-

beam, is a less ideal design than a shore-based side-scanning system for monitoring fish passage in
shallow waters such as near the shore areas. The Hydroacoustics Working Group examined the migration
of salmon on the north bank of the Fraser River and agreed that fish migration on the north bank should
be monitored with a system similar to that used on the south bank. This would achieve two goals: 1)
collection of additional information at a higher sampling rate allowing for a fish flux estimator that is
more robust than that used for the transect vessel information on the north bank, 2) additional information
would be collected on the direction of migration and speed of travel (from the north bank) that would
reduce the weight of any possible bias that the data exclusively from the south bank would have on the
estimate from the remainder of the river covered by the transect vessel system.
Development of a Shore-based Hydroacoustics System on the Right Bank of the Lower Fraser
River to Monitor Salmon Passages. Final Report

Use of PIT Tags to Determine Upstream Migratory Timing and Survival of Columbia Basin
Sockeye Salmon
Project Lead: Jeffrey Fryer, Columbia River Inter-Tribal Fish Commission, Portland, OR.
Project Cost: $20,234 US
The development of PIT tag technology has provided an opportunity to, at minimal cost, greatly expand
the information the researchers can obtain from CRITFC’s PSC-funded project that samples chinook and
sockeye salmon at Bonneville Dam to determine age, length-at-age, and stock composition. PIT tag
readers are now installed at fish ladders at a majority of mainstem Columbia and Snake River dams, as
well as at dams and weirs on many tributaries. Therefore, by inserting PIT tags in fish sampled at
Bonneville Dam, the researchers can track the upstream migration giving valuable information on stockspecific migratory timing and migration mortality. This project will involve the testing of this technique
on sockeye salmon. Columbia Basin sockeye salmon overwhelmingly return to only two subbasins, the
Wenatchee and the Okanogan. The Okanogan run is the Columbia Basin’s sole remaining transboundary
stock and its productivity is heavily limited by passage and habitat factors. The fact that there are only
two sockeye sub-basins makes it easier to determine migration mortality since there is only one tributary
(the Wenatchee) between dams with detection facilities where fish can escape undetected. The run timing
of the Columbia Basin sockeye salmon migration, like the Fraser sockeye migration, is of particular
interest because it has changed over the past 70 years, and a recent radio-tagging study of 1997 migrants
found high mortality of the latter portion of the run as well as stock-specific migratory timing that is
different than have been found in the PSC study. Information learned on the relative success of the
Columbia Basin sockeye migration may be transferable to other southern stocks such as the Fraser.
Use of PIT Tags to Determine Upstream Migratory Timing and Survival of Columbia Basin
Sockeye Salmon in 2006. Final Report

Stock Assessment Framework for Fraser River Sockeye
Project Lead: Al Cass, DFO, Pacific Scientific Advice Review Committee, Nanaimo, BC.
Project Cost: $114,919 CAN $100,000 US
This project will develop a Stock Assessment Framework (SAF) for Fraser River sockeye. The purpose is
to conduct an inventory of stock assessment activities, identify knowledge gaps, opportunities for
efficiencies and priorities for provision of science-based advice on conservation risk and resource
management objectives. An important component of the SAF will be to identify funding demands,

delivery capacity issues and alternative delivery models that impact the accuracy, precision and risk in
science-based advice for decision making. A key imperative from Canada’s perspective is to link the
SAF to the implementation of Canada’s Wild Salmon Policy (WSP) for maintaining biodiversity of
natural populations of Pacific salmon. Stock assessment, in the context of this project, includes routine
activities used in the annual provision of advice for managing human impacts. This includes those
activities ultimately used for long-term assessment of productivity and habitat capacity and also for
assessing annual resource management performance against conservation and management benchmarks.
Ultimately, stocks assessment activities need to be linked to management objectives at the same time be
sufficiently flexibility to accommodate changes to those objectives. The formal shift in policy toward
managing for biodiversity is challenging stock assessment activities to focus on human impacts on
habitats and ecosystems. The focus of the SAF is at the Conservation Unit level and within the Fraser
River watershed; however, a system-wide approach that must consider activities in the marine
environment that impact estimates of precision of data collected in the river is advocated. This study is a
collaborative process and includes Pacific Salmon Commission (PSC) staff, the PSC Fraser River Panel
Technical Committee (FRPTC), key individuals within Fisheries and Oceans Canada (DFO) and First
Nations and other partners as required.
Final report outstanding.

CHINOOK SALMON
Extension of the Chinook Salmon Microsatellite Baseline
Project Lead: Jeff Stephenson, Columbia River Inter-Tribal Fish Commission, Hagerman, ID.
Project Cost: $54,706 US
This ongoing project is designed to further expand populations that are included in the chinook salmon
microsatellite baseline. In 2003-2004, the GAPS group (Genetic Analysis of Pacific Salmonids)
constructed a standardized chinook salmon microsatellite baseline for mixed fishery genetic stock
identification (GSI). The initial baseline includes 105 representative coast-wide populations, 25-50
additional populations will be added in 2006 by multiple agencies including CRITFC. As a contributing
GAPS laboratory, CRITFC recognizes the need to add critical and distinct stocks to the baseline since
stock assignments of unknown origin fisheries are limited to populations included in the baseline. The
two key components to successful genetic stock identification are statistical power and thorough baseline
representation. This project will fill holes in the baseline coverage by adding 10 additional chinook
salmon populations from Columbia River Basin hatcheries to the microsatellite baseline as follows:
1. Bonneville Hatchery (fall)
2. Carson Hatchery (spring)
3. Clackamas Hatchery (spring)
4. Klickitat Hatchery (fall)
5. Leavenworth Hatchery (spring)
6. Little White Salmon Hatchery (spring)
7. Lookingglass Hatchery (spring)
8. Ringold Hatchery (fall)
9. Round Butte Hatchery (spring)
10. Umatilla Hatchery (spring)
Extension of the Chinook Salmon Microsatellite Baseline. Final Report

Genetic Baseline Additions of Washington Chinook Salmon Populations to Enhance Mixed Stock
Fishery Analyses in the Southern Boundary Area
Project Lead: Sewall Young, WDFW, Olympia, WA.
Project Cost: $100,039 US
Genetic stock identification is a common and critical tool to support management under the Pacific
Salmon Treaty (PST). This project is an extension of work supported by the Chinook Technical
Committee to develop a coastwide DNA baseline for chinook salmon by the Genetic Analysis of Pacific
Salmon (GAPS) group. The GAPS baseline currently is built around 13 microsatellite loci with
standardized allele calling so that data generated in any GAPS laboratory are compatible with data
generated in all other GAPS laboratories. This baseline has been completed for 110 populations ranging
from the Situk River, Alaska to the Sacramento River, California, thus, the baseline serves as a useful tool
for scientists and managers throughout much of the eastern Pacific distribution of chinook salmon. The
project will add to the GAPS microsatellite baseline genetic data from 15 – 21 chinook populations in
Washington to improve mixed stock fishery analyses within the Southern Fund area and to allow
molecular ecological studies of factors that likely are important to stockspecific production (e.g.
migration timing, habitat use at life-history stages, predatorprey relationships). The researchers will
coordinate the selection of targeted populations with similar efforts and needs of the NMFS-Montlake
Conservation Genetics Laboratory, the Northwest Indian Fisheries Commission, and the Columbia River
Intertribal Fish Commission Genetics Laboratory to maximize benefits to PSC and to the scientific
community.
Genetic Baseline Additions of Washington Chinook Salmon Populations to Enhance Mixed Stock
Fishery Analyses in the Southern Boundary Area. Final Report

Development of Allele Ladders for 13 Microsatellite Loci Approved by the PSC for Genetic Stock
Identification of Chinook Salmon
Project Lead: Eric LaHood, Northwest Fisheries Science Center, NOAA, Seattle, WA.
Project Cost: $42,000 US
This project will aid in the genetic stock identification of chinook salmon populations throughout the
Southern Fund’s primary geographic area. The Pacific Salmon Commission, through the Chinook
Technical Committee (CTC), supported the development of a genetic baseline for use in Genetic Stock
Identification (GSI) of chinook salmon in areas of relevance to the Pacific Salmon Treaty. After extensive
testing, the Genetic Analysis of Pacific Salmon (GAPS) group selected 13 microsatellite loci for use in
GSI of chinook salmon. The genetic baseline currently consists of 110 populations ranging from the Situk
River in Alaska to the Sacramento River in California. The GAPS group then created a set of holotype,
orthotype, and paratype DNA samples associated with the standardized (“sanctioned”) allele names for
each known allele, for each microsatellite locus. Implementation of GSI using the chinook salmon genetic
baseline requires that laboratories use the approved allele names for each allele when analyzing samples
with the 13 microsatellite loci. Allele ladders contain a subset of the known reference alleles in a single
sample tube that are analyzed with a mixed fishery sample in order to assign sanctioned names to alleles
in the mixture sample. This project will fund the development of allele ladders for each of the 13
microsatellite loci using individual DNA samples from the existing baseline and the CTC holotype set.
Development of Allele Ladders for 13 Microsatellite Loci Approved by the PSC for Genetic
Stock Identification of Chinook Salmon. Final Reports
Please contact PSC for additional project information.

Genetic Stock Identification of Chinook Mixtures at Bonneville Dam
Project Lead: Doug Hatch, Columbia River Inter-Tribal Fish Commission, Portland, OR
Project Cost: $45,016 US
This project aims to determine the run timing of specific stocks of summer and fall chinook salmon
passing Bonneville Dam to improve management of populations of concern to the PSC. Adult tissues
have been sampled at Bonneville Dam, on a twice weekly basis, throughout the entire run (early spring
through late fall) from 2003-2005. Using genetic stock identification techniques, this study plans to
identify the stocks of origin in the 2005 summer and fall runs in comparison to previous years to evaluate
fluctuations in stock specific run timing. Further understanding of stock composition of chinook salmon
runs will help to direct harvest towards healthy stocks and aid in the implementation of the Treaty’s
chinook rebuilding program. This research integrates management concerns of the PSC, ESA, and
Columbia River sub-basin restoration plans.
Genetic Stock Identification of Chinook Salmon Mixtures at Bonneville Dam. Final Report

DNA Based Stock Composition of Catch and Released Chinook Salmon in the WCVI Troll Fishery
Project Lead: Leroy Hop Wo, DFO, Acting Area Chief, Stock Assessment, Vancouver Island.
Project Cost: $103,000 CAN $87,550 US
DNA samples will be randomly sampled from the WCVI chinook troll fishery for the purpose of
providing representative stock composition estimates of the chinook catch as an alternative to CWT
methods. This will allow improved management of the fishery with respect to avoidance of weak stocks.
An additional aspect of this project involves developing and validating a method of combining DNA and
CWT stock composition estimation methods to provide an overall (wild and hatchery combined) stock
composition of the catch. Finally, two DNA baselines will be compared to assess their effectiveness in
identifying stocks coastwide.
Final Report of DNA Stock Composition of Catch and ReleaseChinook Salmon in the 2006 WCVI
Troll Fishery. Final Report Please contact PSC for additional project data.

Development of a Database to Support Genetic Stock Identification Studies Relevant to the Pacific
Salmon Treaty
Project Lead: Paul Moran, National Marine Fisheries Service, Seattle, WA.
Project Cost: $56,750 US
Genetic stock identification is a common and critical tool to support management under the Pacific
Salmon Treaty. The collection of extensive baseline and fishery data are now funded by various entities
within the Pacific Salmon Commission including the Northern Fund, Southern Fund, and Chinook
Technical Committee. However, no funding has been received for Information Technology (IT) support.
This project would see the development of a centralized web-based database to support genetic stock
identification (GSI) studies relevant to the Southern Boundary Area and Pacific Salmon Commission. The
project is an extension of the work supported by the Chinook Technical Committee to develop a coastwide DNA baseline for chinook salmon by the Genetic Analysis of Pacific Salmon (GAPS) group. This

baseline has been completed for 110 populations ranging from the Situk River in Alaska to the
Sacramento River in California. The baseline contains genotypes for 16,000 fish equivalent to nearly
200,000 database records. Funded additions to this baseline potentially will add more than 1,000,000 new
records in the next two years as new populations and DNA-markers are included. The new database
would be flexible to allow for the addition of new loci, alleles, and populations and can extend to other
salmon species. The database also would encourage the rapid sharing of data and enhance the long-term
security of critical and often irreplaceable information. This program covers the entire range of the
species within the Pacific Salmon Commission Area, so a companion proposal of similar budget has been
submitted to the Northern Fund. The two projects would be developed as a single work product.
Development of a Database to Support Genetic Stock Identification Studies Relevant to the
Pacific Salmon Treaty.
Final Report 1 Final Report 2 Final Report 3 Final Report 4 Final Report 5

Accuracy Evaluation on Electronic Coded-Wire-Tag Detection (ETD) Equipment
Project Lead: Rob Houtman, DFO, Salmon Catch Monitoring, Nanaimo, BC.
Project Cost: $48,700 CAN $41,395 US
The annual coastwide chinook salmon exploitation rate analysis (ERA) carried out by the Chinook
Technical Committee, as required by the 1999 Agreement of the Pacific Salmon Treaty, depends on
coded-wire tag (CWT) recovery data obtained from every fishery between Oregon and southeast Alaska.
Prior to mass-marking, heads from all adipose-clipped (AFC) chinook were collected from catch sampled
for CWTs, for subsequent dissection. However, the recent expansion of mass marking of far-north
migrating chinook stocks from southern U.S. hatcheries has resulted in a substantial fraction of AFC fish
in northern fisheries not bearing a CWT, and collection and subsequent dissection of heads from all AFC
fish would represent significant wasted effort and cost. Therefore, electronic tag detection (ETD)
equipment is now relied upon to identify CWT bearing fish during catch sampling. The two types of ETD
equipment in use for catch sampling in Canada are hand-held ‘wands’ and tube detectors which are
considered to be the best ETD tool for correctly identifying the CWT status with very low false-negative
rates (false-negatives refer to missed detections when a CWT is actually present). Wands are relied upon
for chinook too large to pass through the tube detectors; however, the false-negative rate of the wands,
under field sampling conditions, is not well known, but there is increasing concern that the rate is
substantially higher than for tube detectors. The rate of these errors is expected to increase with fish size,
because the distance between the wand and the CWT will often be greater with larger fish, and because
larger fish are more awkward to handle while wanding; this bias will especially affect any analyses of
CWTs from stocks with a greater proportion of larger fish. The researchers will study the false-negative
error rate of wands, and develop size-dependent correction factors that could be applied to catch sample
components which were sampled using wands. This study will involve resampling, using relatively
accurate tube detectors and/or ‘V-detectors’ (not normally used in the field for catch sampling), of catch
initially sampled by standard, contract samplers, using wands. Since false-negative errors are not simply a
result of wand insensitivity, but are likely due in large part to how a wand is used, wanding will be done
as similarly as possible to how it is done during normal sampling (when no resampling occurs).
Final Report outstanding.

Analysis of Chinook Thermal Marking
Project Lead: Diana Dobson, DFO, Stock Assessment, Vancouver Island.
Project Cost: $47,080 CAN $40,018 US
Part 1. Hatchery straying
• Part of this project is to continue to develop understanding of the extent of hatchery fish straying
into natural spawning areas in their river of origin and other rivers. Thermal marking of WCVI
major hatcheries has been ongoing since approximately 1992. Sampling is conducted in tributaries
with major hatcheries but not most systems not receiving hatchery releases. This project will
provide data and results from “un-enhanced” rivers to examine the extent of straying.
Part 2. Accuracy of CWT as indicator of hatchery contribution
• Previous otolith sampling of fisheries and escapement has suggested CWT estimates of hatchery
contribution may be biased low. This project will provide reading service for 2006 fishery and
escapement samples, a summary and analysis of results, and reporting. Repeatable results are
required to suggest conclusions about possible biases of CWT estimates of contribution of
hatchery-origin chinook at Chilliwack, Quinsam, Robertson, Nitinat, and Conuma hatcheries.
Part 3. Development of database to include non BC marking to identify origin of marks currently classified
as “marked, unknown origin”.
• Current lab determination of origin does not include non-BC markings. This project will add the
capability to identify Washington state and other thermal markings in WCVI troll and sport, and
other fishery samples.
Analysis of Chinook Thermal Marking. Final Report

Thermal Marking of Cowichan Fall Chinook
Project Lead: Arlene Tompkins, DFO, Stock Assessment, Nanaimo, BC.
Project Cost: $60,700 CAN $51,595 US
This project involves the purchase and installation of a chiller system at the Cowichan Tribes hatchery to
enable thermal marking of otoliths of all chinook hatchery production. Marking of otoliths of hatchery
production would provide a substantial additional benefit beyond CWT / adipose fin clip assessment to
more precisely estimate natural and hatchery-origin fish numbers in the terminal area, for relatively little
additional cost. Currently, the Cowichan River fall chinook stock is the only indicator for naturally
spawning chinook in the lower Start of Georgia. Lower Georgia Strait (LGS) chinook stocks are
vulnerable to fisheries from northern BC south to local fisheries within the Strait of Georgia and
Washington State. The Strait of Georgia is the principal area of harvest. Hatchery production was
increased considerably during the late 1980’s as part of an integrated response to conservation concerns.
In recent years, declining chinook returns to Cowichan River have resulted in further DFO management
actions in commercial and recreational fisheries to avoid LGS chinook stocks. Each year, a proportion of
the hatchery chinook are marked with coded-wire tags (CWTs) and adipose fin clips. Recovery
information from CWTs provides the basis for assessing the exploitation rates, distribution, marine
survival, and productivity for these stocks. Since no naturally spawning chinook are tagged, information
from the hatchery facility is used to assess both hatchery and naturally spawning chinook. Use of
thermally-marked otoliths would identify the source of all chinook recovered in the terminal area (river
spawners, hatchery broodstock, and First Nations harvest), improving the accuracy and precision of
estimates of hatchery contribution and natural chinook productivity.
Final Report outstanding.

Habitat-Based Chinook Escapement Goal Calibration: Large, Clear Rivers and Small, Low
Visibility Rivers in the Interior Fraser River Watershed, B.C.
Project Lead: Michael Chamberlain, Chinook and Coho Stock Assessment, DFO BC Interior.
Project Cost: $122,500 CAN $104,125 US
In the BC Interior, spawner indices for chinook are chiefly generated from visual surveys conducted at or
near the peak of spawning activity. Little information exists from this area to convert spawner indices to
total estimates of escapement. Since rivers can be grouped by common visual counting conditions that
influence the accuracy of counts, the researchers propose to use known statistical property enumeration
data collected in the Lower and Middle Shuswap rivers and the Little Chilcotin River to calculate streamspecific expansion factors and average-stream expansion factors for chinook in small low visibility and
large clear rivers, respectively. The researchers will then predict bias in escapement estimates from
applying an average-stream expansion factor and assess the bias against data standard guidelines being
developed by the Chinook Technical Committee (CTC). The counting conditions (dark substrate, tannic
water) on the Little Chilcotin River are similar to conditions found in the other Chilcotin Plateau/upper
Fraser River systems, while the counting conditions in the Shuswap rivers (light substrate, clear water)
are similar to counting conditions found throughout the lake-headed systems in Thompson River basin.
The use of calibrated expansion factors in these systems will facilitate development and implementation
of habitat-based chinook escapement goals. This is a multi-year investigation.
Enumeration and Calibration of Chinook Salmon Escapements to Two Clear B.C.
Interior Streams. Final Report

Habitat-Based Chinook Escapement Goal Calibration: Small WCVI Rivers, in British Columbia
Project Lead: Chuck Parken, DFO, Research Biologist, Nanaimo, BC.
Project Cost: $70,480 CAN $59,908 US
This project focuses on collecting information necessary to apply habitat-based escapement goal methods
to small, WCVI rivers and generate escapement goals for the wild WCVI chinook salmon escapement
indicator stocks monitored by the PSC Chinook Technical Committee (CTC). The Pacific Salmon Treaty
outlines tasks for the CTC, which includes establishing MSY or other biologically-based escapement
goals. Typically MSY escapement goals are calculated from stock-recruitment analyses of several years
of spawner escapements and subsequent production. The approach can take several years (15-20) to
acquire sufficient data and often requires considerable resources. For these and other reasons, many
stocks do not have sufficient spawner and production data to estimate optimal spawning escapements.
Consequently, habitat-based methods have been developed as low-cost, quick alternatives. The
researchers have developed a habitat-based approach to estimate the optimal spawning escapements based
on the size of the watershed used by the stock. The habitat model predicts the total number of optimal
spawners needed, but most data limited stocks only have indices of abundance and additional information
is required to convert the indices to total spawners. To apply the habitat model to data limited systems, the
researchers propose to use calibration studies and generate expansion factors to convert the spawner
indices into estimates of total escapement. This project will develop expansion factors to convert chinook
and coho spawner indices generated by swim survey area-under-the-curve methods to estimates of total
escapement generated by mark-recapture methods for small WCVI rivers.
Calibration of Chinook and Coho Salmon Escapement Estimation Methods at Three Small, Clear
Streams on the West Coast of Vancouver Island. Final Report

Burman River Chinook Escapement Goal Calibration
Project Lead: Roger Dunlop, Biologist, Nuu-chah-nulth Tribal Council, Port Alberni, BC.
Project Cost: $15,000 CAN $12,750 US
This project will involve the generation of a mark-recapture estimate of chinook and coho escapement to
the Burman River and to estimate stream residence time for AUC indices of escapement. The Burman
River is a WCVI chinook key stream under the AABM provisions of the Pacific Salmon Treaty. The
project will be conducted by members of the Mowachaht/Muchalaht First Nation Bands in collaboration
with Nuu-chah-nulth Tribal Council biologist and with assistance from the Canadian DFO. The
information gathered from the project will assist in the development of WCVI chinook escapement
targets, as mandated under the PST, and the improvement of WCVI escapement estimates generated
through AUC methods.
Estimate of Chinook salmon (Oncorhynchus tsawytscha) escapement to the Burman River, 2006.
Final Report

Lower Granite Fall Chinook Run Reconstruction Assistance
Project Lead: Debbie Milks, Washington Department of Fish and Wildlife, Dayton, WA.
Project Cost: $43,878 US
This project will provide funding for Washington Department of Fish and Wildlife (WDFW) and Nez
Perce Tribe (NPT) staff and a consultant Biometrician to carry out tasks related to the 2006 Snake River
fall chinook salmon run reconstruction and 2007 forecast. Run reconstruction estimates with confidence
intervals for hatchery and natural origin fall chinook salmon will be completed. An analysis of methods to
improve the accuracy and precision of the estimates will be conducted, and the results reported.
Statistical Analysis of 2005 Lower Granite Dam Fall Chinook Run Reconstruction
Report for PSC Southern Boundary Restoration and Enhancement Fund Project:
Lower Granite Fall Chinook Run Reconstruction Assistance. Final Report

Nanaimo River Chinook Indicator Stream Surrogate
Project Lead: Brian Banks, Nanaimo River Enhancement Society, Nanaimo, BC.
Project Cost: $40,000 CAN $34,000 US
Nanaimo River is an important salmon river, hosting chinook, coho, chum and pink. Until 2001, the river
was a Strait of Georgia chinook indicator stream. The only remaining indicator for lower Strait of Georgia
chinook is the Cowichan River (30km south of Nanaimo River). The Cowichan River recently (2004
brood) lost all its brood stock due to heavy snowfall resulting in a power and pump failure. Therefore no
smolts were available to be marked from Cowichan. As an alternative, Nanaimo River smolts were
marked. The loss of information from the prime indicator stream (Cowichan) will need to be replaced by
Nanaimo River information. The Nanaimo River will need to be comprehensively assessed and tag
recovery information will be required over the years resulting from tagging in 2004 brood. This
information will be required to replace the lost tag information of the Cowichan chinook.
Adult Chinook Escapement Assessment Conducted on the Nanaimo RiverDuring 2006.
Final Report

COHO SALMON
Assessment of Thompson River Coho in North Puget Sound Fisheries
Project Lead: Grant Kirby, Northwest Indian Fisheries Commission, Olympia, WA.
Project Cost: $27,400 US
This project involves the collection of DNA samples for coho in the chum directed Area 7/7A and the
coho directed Bellingham Bay 7B net fisheries to assess distribution, timing, and catch of Thompson
River coho in these fisheries. Historical coded-wire tag recoveries indicate presence of Thompson River/
Interior Fraser coho in these fisheries and fisheries have been restricted to meet objectives of the Southern
Coho Management Plan (maximum U.S. fishery impact of 10% exploitation rate). This coded-wire tag
information is not sufficient to represent potential differences in impact levels by sub-areas and time
periods, useful to managers in minimizing Thompson River impacts while allowing harvest on target
stocks and species. For the Area 7/7A chum-directed fishery, the goal is to collect 200 samples from
incidentally caught coho per strata, defined as week and sub-area (Area 7 versus Area 7A). For the coho
Area 7B fishery, the goal is to collect 200 samples per week and sub-area. NWIFC and WDFW will make
an in-kind contribute to the collection phase of the project. All samples will be screened for the presence
of Thompson River coho using mixed stock analytical methods based on DNA techniques.
Assessment of Thompson River Coho in North Puget Sound Fisheries. Final Report

Determining Canadian MU-Specific Reference Points
Project Lead: Arlene Tompkins, DFO, Stock Assessment, Nanaimo, BC.
Project Cost: $48,780 CAN $41,463 US
The foundation of the Coho Abundance Based Management Plan (the Plan) is to “constrain total fishery
exploitation to enable key management units of natural coho stocks to produce maximum sustainable
harvests over the long term while maintaining the genetic and ecological diversity of the component
populations”. The plan states this will be accomplished through the establishment of reference points for
status levels and the associated target exploitation rates (TERs). The formulae in the agreement are based
on application of the TER for each MU. The Plan prioritizes bilateral review of methods for determining
reference points and TERs for the Lower Fraser and Interior Fraser MUs. Biological limits on exploitation
of the component populations or stocks within the MU must be determined to identify the upper limits of
sustainable harvest that can be allowed while maintaining genetic and ecological diversity within the MU.
In developing fishery regimes, variability in productivity, both on an inter-annual basis and between
stocks within MUs, must be addressed. From year to year, the abundance of a single stock within a MU
and its capacity to sustain harvest is expected to vary. Similarly, within a single year, stocks within a MU
can have different productivities, depending upon biological characteristics and local environmental
influences.
Determining Canadian MU-Specific Reference Points. Final Report

Cowichan Harvest Strategy Round Table
Project Lead: Leroy Hop Wo, DFO, Acting Area Chief, Stock Assessment, Vancouver Island.
Project Cost: $18,000 CAN $15,300 US
With coho stocks rebuilding, and major historical harvest severely curtailed (commercial troll), there will
be an anticipated higher than past returns of coho stocks to the terminal areas. Stocks returning to these
streams have had considerable discussion. To manage the population effectively, a terminal allocation
strategy has been developed. This strategy is part of an overall formal watershed process. Expected
benefits from the project include improved management of the Cowichan coho stocks leading to longterm sustainability of the populations, a reduction of conflict among terminal users through the
entrenchment of a formal decision making process, development of a watershed plan that identifies
limiting factors and opportunities to enhance/maintain production of coho and other salmonids within the
watershed. The Cowichan round table project is the next step in developing the third and final round
table. Two round tables for this water shed have been already developed (Water Use and Stewardship)
with the third table being initiated last year as part of the “Cowichan River Terminal Allocation and
Management Framework SP3- A020”. This project is a final step in completing the overall watershed
plan.
Georgia Basin Coho Stock Assessment Framework for Fisheries Regulation Abundance-based
Management. Final Report

CHUM SALMON
Skagit River Chum Escapement Study
Project Lead: Jake Musslewhite, Skagit River System Cooperative, LaConner, WA.
Project Cost: $48,000 US
Skagit River wild chum are estimated to make up an average of 17%, and in some years more than 30%,
of the Puget Sound total. The escapement estimates, however, are highly suspect. Escapements are
estimated by comparing live counts in just 4 index areas to the counts recorded in those sections in 1976
and 1977, when mark-recapture studies were conducted. The inadequacy and imprecision of these 4
indexes is shown by the fact that escapement estimates generated by using 1976 as the base year are
approximately double the estimates generated by using 1977 as the base year (the final estimate is an
average of each). More importantly, since those base years, changes in river morphology, habitat
restoration actions, and improvements in managed flow regimes, which started in 1984, have significantly
changed the distribution of chum spawning on the Skagit River, thereby violating the basic assumption
that the indexes still represent the same proportion of system escapement as in the base years. This project
is a two-year mark-recapture study to recalibrate and add to the indexes for estimating Skagit chum
escapement. Returning adult chum will be captured live, tagged, and released in the lower river.
Spawning grounds surveys and carcass sampling will determine the proportion of tagged fish in the
population, as well as live and dead counts in potential index areas. The resulting data will be used to
estimate the chum escapements in 2006 and 2007, which will allow the researchers to recalibrate indexes
for future escapement estimates, which reflect the current distribution of chum spawning in the Skagit.
Since Skagit chum abundance follows a four-year cycle, 2006 (a “high-high” year) and 2007 (a “lowlow” year) present an opportunity to conduct the study at both endpoints of the abundance cycle.
Skagit River Chum Escapement Strategy. Final Report

MULTI-SPECIES
Developing Efficient Multi-Species Survey Enhancements to Index Escapement (Project Cancelled)
Project Lead: Kirk Krueger, WDFW, Olympia, WA.
Project Cost: $25,520 US
Selecting efficient spawner survey strategies is an important component of scientific fisheries
management. Spawner surveys provide data that are vital to effective fisheries management and scientific
research. Collecting insufficient data provides a biased or imprecise estimate of escapement, conversely,
unnecessary effort precludes funding other worthy projects, including additional spawner surveys in other
locations. Unfortunately, spawner surveys are often difficult and expensive to conduct. Despite the
importance of escapement data, little research has been conducted to assess the sufficiency of escapement
surveys or to determine the most efficient survey strategies. This project will use Monte Carlo sampling
simulations of spatially realistic spawner survey data to estimate rates and asymptotes of information
accrual. Existing spawner survey data for PST key limiting stocks and populations from the U.S. states of
Washington, Oregon and Idaho and data from Intensively Monitored Watersheds will be used for the
sampling simulations where they are available. Target species include chinook, coho and steelhead. The
simulated surveys will vary the spatial and temporal distribution of data collection, including repeated
measures of the same sample locations, to obtain estimates of spawner and redd density. These data are
used to estimate escapement and variability of escapement. The most efficient survey may not provide the
most accurate or precise data, but it will provide the most accurate and/or precise data given the effort
available. Therefore, simulation estimates will also be compared with existing survey-based estimates
and, where available, with counts at weirs and/or dams to assess the efficacy of the estimates. The results
of these analyses can be used to guide the spatiotemporal allocation of escapement survey effort to
improve survey efficiency and the accuracy and precision of escapement estimates.
Project cancelled Final Report not available.

Evaluation of the Blueview High Definition Imaging Sonar as a Tool for Estimating Salmon
Escapement in the Fraser River Watershed
Project Lead: George Cronkite, DFO, Research Biologist, Nanaimo, BC.
Project Cost: $44,970 CAN $38,225 US
The pressure on limited financial resources over the last decade has resulted in a review of stock
assessment programs to ensure that the most cost-effective technologies are deployed in the Fraser
watershed. Blueview Technologies has recently developed a low cost imaging sonar system (P450-15
ProViewer) similar to the DIDSON system that the researchers have been evaluating since 2004 with the
support of the Southern Boundary Fund. The Blueview ProViewer system has a smaller transducer than
the DIDSON system, and uses Windows-based software to control and collect data and therefore field
crews operating this system do not need extensive sonar expertise. Although the resolution of the
Blueview system is lower than that of the DIDSON, image quality is sufficiently high that fish data are
intuitively easy to interpret compared with conventional split-beam sonar echograms, reducing training
requirements for field crews and contributing to high data quality. One of the biggest potential advantages
of the Blueview imaging sonar is that the capital acquisition cost per unit is about 30% of the cost of each
DIDSON system. A second potential advantage of the Blueview technology is that the 900 kHz system
will provide 3-D information on target position as a fish passes through the ensonified volume of water.
The 900 kHz or 1.35 MHz models are likely suitable for salmon enumeration in the Fraser River

watershed since fish migration at most sites occurs within 5-10 m of the transducer or can be constrained
by weirs to this range. Based on a demonstration in Alaska in July 2005, the performance of the Blueview
sonar appears to compare favourably to that of the DIDSON system and this technology may be suitable
for deployment at some acoustic sites in the Fraser River. In this project, the researchers will fully
evaluate the performance of the Blueview imaging sonar as a cost-effective alternative to the DIDSON
system and other techniques for collecting adult salmon escapement data.
Evaluation of the BlueView ProViewer 900 Imaging Sonar as a Tool for Counting Adult Sockeye
Salmon in the Adams River, British Columbia. Final Report

San Juan River Downstream Trap Setup
Project Lead: Leroy Hop Wo, DFO, Acting Area Chief, Stock Assessment, Vancouver Island.
Project Cost: $5,500 CAN $4,675 US
The San Juan Enhancement Society is responsible for the hatchery on the San Juan River. The hatchery
predominately raises and releases chinook and coho smolts. The hatchery has been in existence for
approximately thirty years. However, returns to the San Juan remain highly variable and often low.
Factors in this system most limiting production and return are poorly understood. Speculation ranges
from over-exploitation to insufficient escapement to freshwater habitat capacity. This spring the
researchers have secured the use of a rotary
screw trap, and with the help of Fisheries and
Oceans enhancement and assessment staff,
will be initiating a downstream smolt
enumeration program. The downstream trap
will operate at same location as the current
adult fence site (a few kilometers from the
estuary). Information collected from the trap
will provide data on freshwater production. In
addition, it may provide survival comparisons
between a sea-pen chinook rearing project
(Port Renfrew Sport fishers group) and the
hatchery releases.
Juvenile Chinook Production in the San Juan River, 2006. Final Report

