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ENHANCEMENT 
 
SOCKEYE SALMON 
 

DNA Sampling of Broodstock Used for the Recovery of Cultus Lake Sockeye 
 

Project Lead:  Stephen Latham, Sockeye Stock Identification Biologist, PSC, Vancouver, BC. 
Project Cost:  $7,121 CAN $6,049 US 
 
The sockeye population of Cultus Lake has collapsed and is considered endangered.  The 
trajectory of this population’s recovery has significant and broad social, political, and economic 
ramifications including implications for fishing opportunities in waters regulated by the Fraser 
River Panel of the Pacific Salmon Commission.  Hatchery operations represent an integral 
component of the Cultus Lake sockeye recovery strategy.  Each year, a proportion of returning 
sockeye will be captured at a broodstock collection fence at the outlet of Cultus Lake and 
manually spawned.  An equal number of offspring from each full-sibling family will be kept as 
captive broodstock, but production in excess of this will be marked by removal of the adipose fin 
and released as fry or smolts as in traditional supplementation.  Subsequently, the offspring of the 
captive broodstock will also be marked with an adipose fin clip and released.  To what degree are 
the theoretical advantages of the captive broodstock program over traditional supplementation 
realized?  To what degree are the benefits yielded by these forms of hatchery production negated 
by the cumulative post-release reduction in fitness due to domesticating selection, human-
influenced mate choice, and hatchery learning environments?  Because the offspring of both 
forms of hatchery production will be indistinguishably marked, and because the offspring of these 
marked sockeye when they spawn in the lake will be indistinguishable from offspring of wild 
sockeye spawning in the lake, heritable identification is the only option for answering these 
questions.  That is, existing DNA technology can resolve the recent ancestry of sockeye returning 
to Cultus Lake during the recovery process, and it can thus provide information vital to evaluating 
and assisting the enhancement of this important population.  This study of future returns is called 
parentage analysis.  Future parentage analyses depend upon the sampling of parents in the near 
term. 
 

Collection of DNA and Matching Data for Cultus Lake Sockeye in the Captive 
Broodstock Recovery Program in 2005.  Final Report 

 
 

Upper Adams Sockeye – Brood Year 2005 Fry Supplementation (Project Cancelled) 
 
Project Lead:  Doug Lofthouse, DFO Regional Enhancement Biologist, Vancouver, BC 
Project Cost:  $84,548 CAN $71,815 US 
 
The Upper Adams sockeye run was once thought to rival the world famous Lower Adams River 
run in terms of size.  Early in the twentieth century, due to the slide at Hells Gate in the Fraser 
River canyon and numerous years of logging splash dam operation at the outlet of Adams Lake, 
the Upper Adams sockeye stock was wiped out.  Throughout subsequent decades, the 
International Pacific Salmon Fisheries Commission performed numerous transplants in an attempt 
to re-establish and rebuild the run.  It was not until the mid eighties that any measurable returns 
were documented, with presence only one year in four.  Starting in 1988, and every fourth year 
until 2000, DFO conducted egg take / fry supplementation projects on this stock.  In addition, 
lake enrichment projects were carried out in Adams Lake in the summer of 1997 and 2001.  Due 
in part to these enhancement efforts, total escapements to the watershed increased from 



approximately three thousand in 1988, to twenty five thousand in 1996, to seventy thousand in 
2000. Most recently, given the success 1988 line enhancement, in 2001 an egg take / fry release 
project was carried out for the first time with the sub dominant cycle return.  The fall of 2001 saw 
an estimated return of three thousand fish, allowing for an egg take of just over four hundred 
thousand and a fry release of just over one third of a million. So, with this history in mind, for 
brood year 2005 the plan is to once again conduct a fry supplementation project on the Upper 
Adams River sockeye return.  The main goal/objective of this project is to continue efforts to 
hasten the return of this stocks productivity to levels last seen early last century.   

 
Project cancelled Final Report unavailable. 

 
 
CHINOOK SALMON 
 

Campbell River Mainstem Chinook Enhancement. Year 1 
 

Project Lead:  Mike Gage, Chairman, Campbell River Gravel Committee, Tyee Club of BC 
Project Cost:  $13,328 CAN $11,321 US 
 
Campbell River Chinook  have been enhanced at a facility on the Quinsam River, a major 
tributary of the Campbell, for nearly 30 years.  As the Quinsam River confluence is downstream 
of nearly 3.5km of the mainstem Campbell getting adults to return to the high quality habitat in 
the upper reaches is a priority objective.  Restoration projects and the establishment of a more 
natural hydrograph on the Campbell have vastly improved the historically important spawning 
habitat there that had been impacted by nearly 60 years of impoundment.   
 
The Campbell Chinook are an important component of the commercial and sports fisheries, both 
US and Canadian.  An escapement target of 4,000 chinook, based on historical escapements, was 

set by a Fisheries Technical committee as part of the 
Interim Flow Management strategy in 1997. 
Escapements to the Campbell River (last 5yrs) have 
averaged around 1,000. Use of low tech 
enhancement, through placement of instream 
incubation boxes in the Campbell upstream of the 
Quinsam River, with a capacity of close to 400,000 
eggs would potentially provide 2,000 (based on 
0.5% fry to adult survival) adults.  Returns will be 
distributed mostly as 3, 4 and 5 year olds, adding to 
escapements in 2008-2010. The eyed eggs placed in 
the incubation boxes would be thermally marked 

distinct from the Quinsam production marks and their otoliths could therefore be assessed, 
indicating success of the program and contribution to both fisheries and escapement. 

 
Campbell River Mainstem Chinook Enhancement.  Final Report 

 
  
 
 
 
 
 



HABITAT RESTORATION 
 
GEORGIA BASIN 
 

Cowichan River Water Use and Conservation Strategy 
 
Project Lead:  Bruce Adkins, DFO Area Manager for Habitat, S. Coast Division, Nanaimo, BC 
Project Cost:  $50,000 CAN $42,470 US 
 
A concrete weir at Lake Cowichan stores spring runoff and is licensed and operated by 
NorskeCanada to provide water to the Crofton Pulp mill from an intake approximately 40 km 
downstream.   The stored water is released at the lake according to a “rule curve” prescribed in 
the licence.  The summer releases significantly improve natural minimum summer flows in the 
river and benefits all rearing salmonid species especially coho.  In wet years, the Cowichan Lake 
weir can provide one or more pulse release flows in the fall that dramatically benefit chinook 
escapement migration to their spawning grounds in the upper Cowichan R. However, in extreme 
dry summers (2003 and 2004) there has been insufficient storage to maintain base summer flows 
or assist chinook migration.  In years where dry conditions persist into the fall chinook are forced 
to hold in the estuary and in the lower river where seal predation, illegal harvest other mortality 
factors are significantly higher. In addition, during dry springs side-channel habitats with high 
concentrations of salmonid fry and coho smolts are often dewatered as a result of in-river low 
flow conditions.  It is felt that by sustaining and better managing water flows in the Cowichan 
River several factors leading to salmon mortalities can be reduced or mitigated. To that end a 
multi-stakeholder water flow, production and harvest management plan is being developed for the 
Cowichan River in conjunction with First Nations, Recreational and Commercial fishery interest 
groups, local municipalities and environmental groups.  It is intended that this plan will lead 
towards more sustainable water flows in the Cowichan River which will in turn lead towards an 
improved and a more sustainable production of fish. 

 
Cowichan River Water Use and Conservation Strategy.  Final Report 1 Final Report 2 

 
 

Cowichan Chinook Incubation and Sediment Study 2005 
 
Project Lead:  Mel Sheng, DFO Habitat Restoration Biologist, Nanaimo, BC. 
Project Cost:  $ 17,015 CAN    $14,453 US 
 
In 2002, the first phase of a rebuilding strategy for Cowichan River chinook stocks was 
completed. This consisted of a literature review and preliminary assessment of non-fishing factors 
limiting production of these stocks. One potential issue identified relates to the quantity and 
quality of spawning gravel in the lower river (i.e., below Skutz Falls). While the upper river 
contains exceptionally high quality spawning gravel, gravel in the lower river is less widely 
distributed and contains a higher percentage of fines. Escapement monitoring by DFO has shown 
that a significant percentage of the chinook run spawns in the lower river in years when low flow 
is experienced during the migration period (up to 66% of the run in some years). Due to the 
reduced abundance and lower quality of gravel in the lower river, there is concern that Cowichan 
chinook experience reduced egg-to-fry survival in low water years. This proposal outlines a study 
to determine whether upstream sediment sources are adversely affecting chinook egg-to-fry 
survival, and if so, to quantify these effects in terms of suspended sediment transport, substrate 
composition, inter-gravel oxygen levels, and in situ measures of incubation survival. Sample sites 
above the silt sources will serve as study controls. The results of this work will be used to 



determine whether remedial action to eliminate/diminish these sediment sources is warranted to 
assist in the recovery of Cowichan River chinook salmon. 
 

Cowichan River Chinook Salmon Incubation Assessment, 2005–2006.  Final Report 
 

 
Cowichan River Sediment Source Assessment, Prescriptions and Remediation Plan 

 
Project Lead:  James Craig, BC Conservation Foundation, Nanaimo, BC. 
Project Cost:  $ 58,865 CAN    $50,000 US 
 
This project will conduct preliminary investigations to identify/measure/map major sediment 
sources in the watershed below Lake Cowichan, quantify sediment loading rates, and link loading 
rates and sediment composition to biological effects on fish habitat and production.   The latter 
need should be facilitated by a current DFO study of chinook salmon egg incubation conditions 
and success, relative to known sediment sources, loading rates and gravel quality. It will also 
assess and cost a range of geotechnical and engineering options designed to significantly reduce 
sediment loading of the river, for priority point sources identified above.  This phase will produce 
detailed engineering surveys/designs for two major sediment sources already identified from 
previous work (e.g., “Stoltz Slide” and eroding banks in Block 51, upstream of Skutz Falls), as 
well as other problem sites that are identified in the synoptic survey above. From this the 
proponents will develop a preliminary Cowichan River Sediment Management Plan that identifies 
sources, quantities, composition, remedial measures and a monitoring program to determine the 
effectiveness of remediation.  This will be presented as a draft to stakeholders for review and 
consensus on future actions, timeframes and joint funding requirements.  
 

Cowichan River Sediment Source Assessment, Prescriptions and Remediation Plan.   
Final Report 

 
 

Cowichan Estuary – Eelgrass Restoration Project 
 
Project Lead:  Ann Archibald, Cowichan Community Land Trust Society, Duncan, BC. 
Project Cost:  $ 53,174 CAN    $45,166 US 
 
This is an eelgrass (Zostera marina) restoration project that will increase estuarine habitat utilized 
by Pacific salmon. In partnership with Seachange Marine Conservation Society, the CCLT will 
use available local knowledge and previous research to identify potential restoration sites and 
undertake replanting of eelgrass in those sites deemed suitable. Currently there is little 
information regarding the potential of eelgrass restoration sites in the Cowichan Estuary.  This 
project will add to knowledge of eelgrass habitat gained from existing surveys carried out in 
2004, 1996/97 and 1982.  
 
First Nations’ traditional knowledge will also be 
used to identify potential restoration sites and to 
inform restoration strategies based on current 
usage of the estuary.  While the oral history of 
the Cowichan Tribes contains reference to 
plentiful eelgrass meadows in the Cowichan 
estuary, years of detrimental human activity 
may have reduced the viability of eelgrass 



restoration.  However, reduction in industrial and agricultural activity in the estuary and greater 
awareness of their environmental impacts over the past 20 years has produced new opportunities 
for restoration of estuarine habitat. This opportunity in the Cowichan estuary coincides with a 
newly created ad hoc committee on Water Management on the Cowichan River as well as a the 
beginnings of a Cowichan Watershed Restoration ‘round-table’, and dovetails with previous work 
undertaken by Seachange Marine Conservation Society on eelgrass along the BC coast. 
 

Cowichan Estuary - Eelgrass Restoration Project.  Final Report 
Please contact PSC for report appendices. 

 
 

Little Qualicum River Storage Weir Upgrade 
 
Project Lead:  James Craig, Fisheries Technician, BC Conservation Foundation, Nanaimo, BC. 
Project Cost:  $77,000 CAN $65,404 US 
 
This project will modify a storage weir at the outlet of Cameron Lake, in the headwaters of the 
Little Qualicum River, to:  

• store water during late spring to augment seasonal low flows,  
• allow the weir to release incremental flows optimally through the summer rearing period,  
• improve upstream fish passage.   
 

Currently, DFO holds a water license to annually store up to 2,400 acre-feet in Cameron Lake.  
This storage is now almost exclusively used to provide fall migration flows for adult chinook and 
attract sufficient brood into the egg take facility at the chum spawning channel.  This project’s 
primary goal is to have a modified weir provide improved flows during the entire summer rearing 
period (minimum target of 12% Mean Annual Discharge), thereby increasing the Little 
Qualicum’s wild coho, chinook and steelhead smolt production. 

 
Cameron Lake Water Storage Weir Upgrade.  Final Report 

 
 

Millstone Creek By-Pass Channel 
 
Project Lead:  Mel Sheng, DFO Restoration Biologist, Nanaimo, BC. 
Project Cost:  $ 8,480 CAN    $7,203 US 
 
Adult coho returning to the Millstone River are obstructed by a series of falls and cascades in 
Bowen Park, 1 kilometer upstream the creek. In the last 2 years coho returns have been captured 
and trucked upstream of the barriers. Habitat above the barrier is low gradient and accessible to 
Brannen Lake, which has an area of 110 hectare. The accessible stream length, including 
tributaries, is 20 kilometers.  The City of Nanaimo (Mayor), the Parks Branch of the City of 
Nanaimo, Fish and Game Club, Community Futures Development Corporation of Central Island, 
DFO, Trout Unlimited, Nanaimo Hatchery, Regional District of Nanaimo, Ministry of Lands, Air 
and Parks, B.C. Hydro, Nanaimo Area Land Trust and Harmac Pacific were all in favor of 
constructing fishways, however, access problems and estimated costs (i.e. .75 million dollars) 
were prohibitive. The Resource Restoration Division (RRD) of DFO reviewed the proposal and 
on-site ground conditions in 2004 and identified a by-pass channel route that could be constructed 
for less than half the original cost estimate (i.e. $200-300K) Construction of this channel would 
potentially facilitate the colonization and development of a self-sustained run of coho in the 
Millstone River. Estimated adult capacity is 500-1000 adults.  RRD is applying for funding to 



develop a detailed design and construction plan for public review and approval by the City of 
Nanaimo and their Parks Department. 
 

Millstone River Side-Channel Design to Provide Adult Coho Access into the Upper 
Watershed 2005–2006.  Final Report 

 
 

Mamquam River Floodplain Restoration 
 
Project Lead:  Edith Tobe, Project Manager, Squamish River Watershed Society, Squamish, 

BC. 
Project Cost:  $ 87,400 CAN    $74,238 US 
 
The Mamquam River is an important coho and 
chinook salmon producing tributary within the 
Squamish River watershed. Dyking in the early 
twentieth century confined the Mamquam River 
and Squamish Rivers to relatively narrow 
corridors isolated from most of their historic 
floodplain lands. Internal drainages remain in 
some of the undeveloped portions of these 
isolated floodplain areas but suffer from reduced 
flows and poor connections to viable salmon 
populations in adjacent habitats. One such 
drainage is Loggers Lane Creek which 
discharges directly into Howe Sound through 
the now isolated channel of the Mamquam River 
known locally as the Mamquam Blind Channel. The project is located at the margin of the present 
floodplain of the Mamquam River immediately adjacent to the 200 year flood dyke.  
 
On the opposite side of that dyke are the headwaters of Loggers Lane Creek. This proposal would 
begin by increasing the amount of critical over wintering habitat available to Mamquam River 
coho salmon through the creation of additional wetland, pond and channel habitat adjacent to the 
Mamquam River.  The second phase of this restoration effort would be to divert a controlled 
amount of water flow through the 200 year flood dyke to re-connect the Mamquam River with 
now isolated floodplain channels and sloughs within the Loggers Lane Creek and the Mamquam 
Blind Channel and to allow fish passage between these two fish habitats. 

 
Mamquam River Floodplain Restoration.  Final Report 

 
 

Mashiter Creek – Instream Fish Habitat Restoration 
 
Project Lead:  Cory Hryhorczuk, Fisheries Technician, BC Conservation Foundation, Surrey, 

BC. 
Project Cost:  $ 16,138 CAN    $13,708 US 
 
Mashiter Creek is a tributary of the Mamquam River, which in turn is a tributary of the Squamish 
River. There are several species of fish found in the Squamish River and its primary tributaries 
including Chinook, coho, chum, pink and sockeye salmon, steelhead and cutthroat trout and 
Dolly Varden char.  



 
Recent declines in anadromous stocks in the 
Squamish system have prompted BCCF to 
conduct habitat assessments on various high 
priority streams in the area during the 
summer of 2003. Among these, habitat 
deficiencies were outlined and prescriptions 
for rehabilitation were completed in the 
Mashiter Creek mainstem. The primary 
deficiency in the Mashiter, according to the 
2003 fish habitat assessments, are wood and 
log jams. Recognizing this, the plan is to 
build 10 large woody debris structures to 
compensate for the deficiency. 
 

Fish Habitat Restoration Efforts in the Mashiter Creek, 2005.  Final Report 
 

 
FRASER BASIN 
 

Culvert and Weir Passage Improvement in the BC Interior 
 
Project Lead:  Patricia Carlson, DFO Senior Project Engineer, Kamloops, BC. 
Project Cost:  $ 158,400 CAN    $134,545 US 
 
The tributaries of the North Thompson and Shuswap systems are valuable rearing and spawning 
areas for salmon, in particular the Interior Fraser River Coho. Culverts have long been identified 
as creating barriers to both adult and juvenile fish passage.   Many of these have been installed 
incorrectly or have not had any on-going maintenance to ensure fish passage and weirs have often 
been abandoned.  This results in the loss of many  kilometers of otherwise usable and productive 
habitat.  The offending culverts can often be improved with minimal work, typically baffling, as 
per the Land Development Guidelines, and/or downstream rock weir(s).  Similarly, weirs 
originally used for irrigation or industrial diversion that limit passage can often be removed 
and/or have rock weirs installed downstream to improve access and stabilize the potential bed 
load movement upon removal.  Where these options are not feasible small fishways for both adult 
and juvenile passage are another alterative to get fish past the obstruction. A list of culverts has 
been identified by DFO staff, First Nations and Community Group members in the BC Interior as 
requiring passage improvement.  Through partnership with the obstruction’s “owner”, passage 
conditions can be improved to restore access to habitat primarily for Coho, Chinook, and 
Sockeye.  Due to the large area of habitat that becomes accessible after culvert improvement, the 
cost effectiveness of these projects is often very high with little or no on-going maintenance 
requirements other than routine monitoring to ensure physical stability of the improvements and 
continued fish passage.  
 

 Culvert and Weir Passage Improvements in the BC Interior.  Final Report 
 

 
 
 
 
 



Bonaparte River Restoration Program 
 
Project Lead:  Sean Bennett, DFO Habitat Restoration Biologist, Kamloops, BC. 
Project Cost:  $ 58,430 CAN    $49,630 US 
 
The Bonaparte River is 140 km of riverine fish habitat suitable to salmonid recruitment in the 
Interior Fraser River System; it contains spawning and rearing populations of Chinook, Coho, and 
Pink Salmon along with Steelhead, resident Rainbow trout and other freshwater species. The 
Bonaparte River Restoration Program is an ongoing program established by a community 
roundtable (the Bonaparte Watershed Stewardship Society, BWSS) that includes First Nation’s 
and Provincial and Federal government members whose aim is to restore and enhance salmonid 
populations in the Bonaparte River through consensus based management decisions.   
 
Fisheries and Oceans Canada Engineering and Fish Habitat Restoration staff are assisting the 
BWSS with site selection and 
engineering techniques to improve 
fish habitat. Sites will be selected 
through a consensus based decision 
process that takes into account cost, 
habitat features, landowner 
contribution, and technical feasibility 
and cost effectiveness.  The BWSS 
will hire a Project Manager/Biologist 
to manage the overall project and 
facilitate and direct construction of 
the projects in partnership with FOC 
restoration staff. Landowners will 
contribute to the construction of the 
project by providing trees and/or rock 
from their property and to erect 10 
meter exclusion fences to secure the 
project areas after construction.  

 
Bonaparte River Restoration Project 2005/06.  Final Report 

 
 

Coldwater River Habitat Restoration 
 

Project Lead:  Neil Todd, Nicola Tribal Association, Merritt, BC. 
Project Cost:  $ 69,190 CAN    $58,770 US 
 
The goal of this project is to restore critical 
habitat to assist in the recovery of Interior 
Fraser coho.  A large portion of the Coldwater 
River between Kingsvale and Merritt has been 
severely impacted over the years (linear 
development, agricultural development) 
resulting in channel de-stabilization, avulsion, 
braiding, thermal warming, loss of riparian 
area and floodplain function, and loss of adult 
holding, spawning, and rearing habitats.   



 
Objectives to be met are: stabilize a total of 600 metres of river-bank as the first step in restoring 
channel and floodplain function; incorporate in-stream habitat complexing structures (large 
boulders, rootwads, log jams) to re-establish a minimum of 600 metres of pool / glide / riffle 
habitats; and stabilize & restore 600 metres of riparian area by re-planting with indigenous 
species’ rootstock, and constructing 600 metres of livestock exclusion fencing. 

 
Instream Restoration Coldwater River 2005.  Final Report 

 
 

Moisture Management for Irrigators. 
 

Project Lead:  Phil Hallinan, Regional Manager, Fraser Basin Council, Kamloops, BC.  
Project Cost:  $30,000 CAN $25,482 US 
 
The Nicola system is one of the key watersheds for 
COSEWIC listed endangered Fraser Coho and is responsible 
for approximately one-half the production of sensitive 
Thompson Steelhead.  It is also a key producer of chinook 
and pink salmon, bull trout and rainbow stocks. The 
watershed is also a major producer of forage crops requiring 
large amounts of water. As a result during summer months 
the demands of forage production often remove excess water 
from the system and results in low flows and extremely high 
temperatures that can be fatal to fish.  We propose to begin a 
pilot project in the Nicola by installing up to six weather 
stations on land owned by leaders of the ranching 
community and use those stations to demonstrate to other 
producers the advantages of response scheduling of 
irrigation. From these pilot installations we expect to have 
other producers incorporate the methods in governing their 
irrigation and reducing their requirements for water. This 
should result in higher in-stream flows with the resultant 
reduction in temperature, greater habitat availability and 
higher smolt and salmon activity. 

 
Electronic version of Final Report unavailable please contact PSC for hardcopies. 

 
 

Guichon Creek Irrigation Ditch Decommissioning Project 
 
Project Lead:  Sean Bennett, DFO Restoration Biologist, Kamloops, BC. 
Project Cost:  $ 55,000 CAN    $46,717 US 
 
For many years irrigation ditches were used as the primary means of transporting water to hay 
fields in the Interior of BC.  These ditches would divert water from streams for the summer 
season and would then be shut down in the fall. Unfortunately thousands of juvenile salmonids 
(mainly coho salmon and steelhead trout) would utilize these areas as rearing habitats throughout 
the summer months and subsequently be stranded in the fall when the irrigation ditches were shut 
down.  Two such ditches were constructed off of Guichon Creek (tributary to the Nicola River) 
near Merritt, B.C. in the early part of the century to deliver water to three ranch’s in the area 



(Kuiper, Grant and Moyer Ranches) and are still partially in use today.  Proper management and 
maintenance of intake screens on these two ditches had not taken place over the years and as a 
result literally hundreds of thousands of juvenile and adult salmon and steelhead were being 
stranded and perishing in the ditches when they were shut down during the fall at the end of the 
irrigation season. A well was drilled in 1991 that partly resolved the problem. This project will 
entail drilling a second well and permanently decommissioning both ditches.  

 
Guichon Creek Irrigation Ditch Decommissioning Project.  Final Report 

 
 

Creighton Creek Streamflow Recovery Project – Phase II 
 
Project Lead:  Gay Jewitt, Whitevalley Community Resource centre Society, Lumby, BC. 
Project Cost:  $16,653 CAN $14,145 US 
 
Water use demands are surpassing supply in many areas of the Southern Interior of British 
Columbia.  The extended dry weather has increased the need for irrigation while reducing the 
water available causing reduced water quality, increased predation, stranding and dewatering of 
juvenile salmonids.  WCRC began the Creighton Creek Stream Flow Recovery Project last year 
to reduce or eliminate the threat of dewatering and fish kills.  The goals of the project were to 
assess the water supply and withdrawals, evaluate local irrigation systems and scheduling 
efficiencies, provide information and develop a co-operative working relationship with the 
agricultural community.  A major focus of the project was to identify water conservation 
shortfalls and develop a regime to optimize the water available.  Phase II of the project will see 
WCRC continue with this project by: 
• Continuing to develop the Creighton Creek water users group, 
• Assisting and monitoring the pilot farms, 
• Helping landowners to develop alternate or additional water sources, 
• Determining the flow and withdrawals of the major tributaries in to Creighton and Bessette 

Creeks including Churchill, Harris, Nicklen and Vance Creeks and continuing with creek 
alterations and riparian planting. 

 
Creighton Creek Streamflow Recovery Project – Phase II.  Final Report 

 
 

Huwer Groundwater Channel – Phase II 
 
Project Lead:  Gay Jewitt, Whitevalley Community Resource Centre Society, Lumby, BC. 
Project Cost:  $ 29,492 CAN    $25,051 US 
 
The Huwer groundwater channel consists of a pond that feeds a small year-round creek 
approximately 2 km long.  The flow is comprised entirely of ground water except during freshet 
in June when the river is high enough to enter into a remnant channel and flow into the creek at 
the pond outlet. For the rest of the year, the only connection to the river is at the downstream end 
of the creek. The creek is rearing habitat for chinook, coho and rainbow trout. It is located 
approximately 8 km downstream of the Wilsey Dam and on the downstream end of the most 
heavily used spawning grounds on the middle Shuswap River. While the majority of chinook fry 
migrate downstream during the latter part of July, early spring sampling has shown that both coho 
and rainbow overwinter in the creek.  The landowner uses this property for summer grazing and 
winter-feeding.  Currently cows have access to the majority of the creek and cause considerable 
sedimentation and bank trampling that has resulted in a wider, shallower creek in the areas of 



heavy congregation. The purpose of this project is to increase the groundwater flow to the 
existing pond and stream to improve the rearing habitat for over-wintering coho salmon and the 
spawning habitat for coho and kokanee.  This project will also restrict livestock access to the 
creek and riparian area to stop further degradation of the streambed and banks, reduce 
sedimentation and reduce the biological oxygen demand. 
 

Huwer Groundwater Channel.  Final Report 
 

 
Chilliwack River Off-Channel Habitat Project 

 
Project Lead:  David Lamson, President, Chilliwack River Action Committee, Chilliwack, BC. 
Project Cost:  $68,900 CAN $58,524 US 
 
The Chilliwack River is an important coho salmon producing tributary of the lower Fraser River. 
The history of past development of the Chilliwack valley has resulted in the loss of extensive 
areas of aquatic habitat that would have provided excellent conditions for over wintering coho 
salmon juveniles. Over wintering habitat availability is thought to limit the natural productivity of 
coho salmon in this watershed. 
 
Although the Chilliwack River 
has strong numbers of hatchery 
produced coho salmon, wild coho 
salmon numbers have been 
declining over the past decades 
due to deceased marine survivals 
and deteriorating freshwater 
habitat conditions. Recently 
constructed off channel habitat 
restoration projects in the 
watershed have resulted in 
improved coho smolt production 
and have been shown to be an 
effective technique to reverse the 
decline of wild coho salmon productivity in the watershed. This project will increase critical over 
wintering habitat available to Chilliwack River coho salmon through the creation of additional 
wetland, pond and channel habitat.  The proposed restoration sites are located at stable locations 
at the margin of the present floodplain of the Chilliwack within lands that are being developed for 
private residences and recreational use or have been isolated during road construction. 
 

Ryder Creek Watershed - Juvenile Coho Population Assessment.  Final Report 
 

 
Hope Slough Habitat Restoration Project 

 
Project Lead:  Meeri Durand, Watershed Coordinator, Fraser Valley Regional Watersheds 

Coalition, Chilliwack, BC. 
Project Cost:  $ 42,800 CAN    $36,354 US 
 
BC Georgia Basin wild Coho and Chinook salmon populations have experienced declines in 
overall abundance over the past decades as a result of declining ocean survivals and decreasing 



freshwater production as watersheds have been developed to serve the growing human population 
within the basin. Human population growth within Georgia Basin continues to increase, and the 
future viability of many wild Coho and Chinook salmon populations is in question. In particular, 
the watersheds of the lower Fraser Valley are experiencing rapid population growth. The Maria 
Slough Chinook salmon exhibit unique behaviors which allow them to exist in a highly perturbed 
side-channel of the lower Fraser River. This population also appears to be geographically and 
therefore genetically isolated from related populations upstream, arguing for an aggressive effort 
to secure and improve critical habitats suitable for supporting these Chinook within the lower 
Fraser River.  
 

 
The Maria and Hope Sloughs have been the focus of community concerns relating to declining 
habitat conditions and salmon populations since at least the 1970’s. With the habitat conditions 
improving in nearby Maria Slough, this project will provide a strong first step in enhancing the 
value of the Hope Slough to the local community. The project will also improve production of the 
Maria Slough Chinook salmon population, by expanding its available habitat and contribute 
directly to increased harvest opportunities in both American and Canadian fisheries. 

 
Hope Slough Habitat Restoration Project.  Final Report 

 
 
 
 
 



WEST COAST VANCOUVER ISLAND 
 

Kennedy Flats Salmon Habitat Restoration 
 
Project Lead:  Warren Warttig, Central Westcoast Forest Society, Ucluelet, BC. 
Project Cost:  $ 122,000 CAN    $103,627 US 
 
Kennedy Flats has been heavily impacted by historic logging practices that took place mostly in the 
‘50’s and ‘60’s. The old harvesting practices left decaying logging roads with collapsed culverts 
and bridges, coupled with spanning logging debris and residual shake spall that has collectively 
resulted in severely degraded fish habitat. Large areas of the Kennedy Flats streams are literally 
plugged with woody debris affecting fish passage (creating barriers in many cases), water quality 
and hydrology. The high concentration of woody debris areas acts as semi-permiable dams, 
flooding large tracts of forest land. The water quality is especially poor during the summer months 
as the flood plain creates increased surface area for solar radiation, resulting in increased water 
temperature to near critical levels and lower the dissolved oxygen content. The restoration proposed 
for these watersheds is labour intensive and the requirement for heavy equipment is relatively 
minimal. As well, access to the degraded streams is good, making restoration very feasible and the 
cost per linear meter exceptionally good. There are also strong partnership relationships with a high 
volunteer incidence outside the restoration projects. Two community hatchery organizations work 
in concert with past restoration activities to ensure successful augmentation of coho. Kennedy Flats 
has also had extensive restoration of upslope and riparian components of the watershed resulting in 
a low liability of upslope processes impacting in-stream restoration work. 
 

Kennedy Watershed Restoration Project.  Final Report 1 Final Report 2 
 

 
Kauwinch River Fish Habitat Restoration Project 

 
Project Lead:  Andrew Day, Nuu-chah-nulth/WCVI Aquatic Management Society, Port 

Alberni, BC. 
Project Cost:  $ 35,536 CAN    $30,184 US 
 
The Kauwinch River has been recognized as one the largest (84 km2) and best producing salmon 
streams in the Kyuquot Area (Area 26).  The total mainstem length of the Kauwinch River is 19.7 
kilometers, with the lower 12.7 km being accessible to anadromous species.  The Kauwinch River 
supports chum chinook, coho and sockeye salmon as well as Steelhead, Cutthroat trout and Dolly 
Varden char. The annual escapement data for chinook stocks suggest a declining trend in adult 
returns with chinook escapement averaging 225 fish between 1947 and 1974 and has since 
decreased to an average of 40 spawners annually between 1975 and 2001.  Coho escapement is 
more stable than chinook with an average of 500 spawners annually since 1947.  Pink salmon 
stocks have collapsed since the mid 1970’s, similar to several other systems in Kyuquot Sound 
while chum stocks appear to be relatively stable with an average annual escapement of 
approximately 6400 spawners.   
 
Timber in the Kauwinch River was harvested rapidly during the early 1960’s, throughout valley 
bottom areas and lower elevation slopes over the lower 8.8 km of the watershed. Riparian areas 
on both sides of the mainstem channel and floodplain tributaries were logged to the top of bank.  
As a result of previous forestry development, limiting factors to fish production in the Kauwinch 
River include reduced fry survival due to stranding in isolated, logging related, side channel areas 
(isolated ditches, old roads, borrow pits, collapsed culverts etc) as well as the lack of mainstem 



instream complexity.  The primary objective of the fish habitat enhancement work proposed in 
the Kauwinch River is to improve access and habitat complexity in floodplain habitats.  Other 
primary objectives are to increase instream complexity in the lower mainstem reaches as well as 
to provide the local Kyuquot Checleset First Nation (KCFN) fisheries crew with training to 
contribute to annual escapement estimate surveys in the Kauwinch and adjacent indicator 
systems.   
 

Kauwinch River Fish Habitat Restoration Project (2005).  Final Report 
 

 
South Sarita River Side Channel Test Pits, Survey and Design 

 
Project Lead:  Stefan Ochman, Fisheries Manager, Huu-ay-aht First Nation, Bamfield, BC. 
Project Cost:  $ 7,380 CAN    $6,269 US 
 
In the Sarita watershed, there is very little off-channel habitat for juvenile coho and steelhead 
during summer low flows and winter high flows. The objective of this project is to provide an 
engineered design for a 1 km long side channel on the South Sarita River. Such a side channel 
will provide summer and winter off-channel habitat, especially for coho fry. A model 150 
excavator will dig a dozen test pits in July 2005.Ten foot long sections of four-inch diameter PVC 
pipe will be placed in an excavated hole and backfilled. Water levels will be measured from the 
top of the pipe to the water level in the standpipe at least 5 times during the months of July, 
August and September 2005. If groundwater levels are appropriate, a surveyor will be invited to 
complete field measurements. An engineer will be provided with this survey information and with 
the groundwater level data and asked to design a side channel.  A 300 m long side channel was 
constructed in 2000 only 500 m downstream from the proposed site. Specifications from this 
design such as excavation depth and berm height may be useful in the design of the new proposed 
side channel. 
 

Final Report for South Sarita River Side Channel Test Pits, Survey and Design.   
Final Report 

 
 
PUGET SOUND 
 

Nooksack Basin Stream Habitat Restoration 
 
Project Lead:  Wendy Scherrer, Nooksack Salmon Enhancement Association, Bellingham, WA. 
Project Cost:  $ 88,297 CAN    $75,000 US 
 
The restoration of salmon habitat is vital to achieving improved spawning and rearing success, 
safe passage of adult and juvenile salmon, and optimum production of important naturally 
spawning stocks in the Nooksack Basin. This project will fund materials, project management 
and contractors to support habitat restoration projects to be undertaken by a 6-person Washington 
Conservation Corps crew. The crew will work to improve riparian and aquatic habitat for 
salmonids along over 5,000 feet of stream channel on tributaries in the Nooksack basin. Five fish 
passage projects will be accomplished, on Bodhi, Breckenridge, Tawes, Kinney and Tenmile 
Creeks. Nooksack Salmon Enhancement Association (NSEA) will supervise the crew who will 
work to increase the quantity, quality, and overall diversity of salmon habitat at multiple sites 
through LWD placement and re-vegetation of riparian buffers with native plants. LWD structures 
will increase channel complexity, creating more cover, holding and rearing habitat crucial to adult 



and juvenile life stages. Riparian re-vegetation will increase stream water quality, quantity and 
fish habitat by reducing erosion, increasing shade, providing detritus for macro-invertebrates, 
filtering pollutant inputs from adjoining agricultural lands, and providing a future source of 
LWD. 
 

Nooksack Basin Stream Habitat Restoration.  Final Report 
 

 
Skagit River Fish Passage Prioritization 

 
Project Lead:  Perry Welch, Project Manager, Skagit Fisheries Enhancement Group, Mount 

Vernon. 
Project Cost:  $46,444 CAN $39,450 US 
 
The decline of wild salmon populations in Puget Sound is due to many factors including harvest, 
ocean conditions, habitat degradation, water quality, water quantity, hydropower and hatcheries.  
The Skagit Fisheries Enhancement Group (SFEG) understands that salmon recovery is a very 
complex issue; therefore, we have focused our efforts by specifically involving individuals, 
communities and landowners in the restoration and protection of watershed habitat.  The 
proposed project will target restoration actions that fix fish passage barriers that prevent access to 
the greatest amount of high quality habitat.  This project will assess habitat conditions above 
known man-made barriers in order to develop Priority Index (PI) numbers.  Prioritization will be 
done using both the Washington State Department of Fish and Wildlife’s “Priority Index” and the 
Skagit Watershed Council’s cost effectiveness model for fish passage projects.  This will allow 
SFEG to compare the fish passage problems assessed with those elsewhere in the watershed and 
elsewhere in the state.  Highest priority projects will be based on those projects with the most 
isolated key habitat of the best quality and the least cost at reconnecting the habitat.  The project 
will lead toward future project design and construction.  
 

Habitat Evaluation Above High Priority Fish Passage Barriers.  Final Report 
 

 
Gilligan’s Island Dike Removal (Project Cancelled) 

 
Project Lead:  Devin Smith, Senior Restoration Biologist, Skagit River System Cooperative, La 

Conner, WA. 
Project Cost:  $157,242 CAN $133,562 US 
 
This project is located on a large parcel of land that was recently acquired by the Forest Service 
for conservation purposes on the left bank of the Skagit River just downstream from Gilligan 
Creek.  This parcel has an erosion control dike and rip rap bank protection structure that is 
degrading natural bank conditions and preventing habitat creation through the natural processes 
of erosion and channel migration. The purpose of this project is to restore floodplain processes, 
restore connectivity to an existing floodplain channel, improve floodplain forest conditions, and 
reduce recreational impacts to spawning gravel at the site.  The primary project activity will be 
removal of 560 lineal feet of dike and associated rip rap bank protection on the main channel of 
the river.  This will restore natural bank conditions, increase connectivity with floodplain 
wetlands and channels on 170 acres, and allow the river to create off-channel habitats through the 
natural processes of erosion and channel migration.  Additional project activities include restoring 
diverse native forest vegetation to improve the supply of nutrients, shade, and large woody debris 
to the Skagit River and two other fish-bearing streams (Stevens and Salmon creeks), and limiting 



unauthorized recreational vehicle access through the installation of gates and fences. These 
activities will address important limiting factors and improve habitat conditions for Chinook and 
coho salmon and a variety of other fish species that use the Skagit River.   

 
Project cancelled Final Report unavailable. 

 
 

Cherry Valley Restoration Project 
 
Project Lead:  Steve Donovan, Ducks Unlimited Inc, Vancouver, WA, USA. 
Project Cost:  $ 232,143 CAN   $197,183 US 
 
The Cherry Valley Restoration Project is a comprehensive effort to restore and enhance stream 
and floodplain habitats on the Cherry Valley Unit of the Snoqualmie Wildlife Area.  Currently, 
the entire valley is diked and contains an extensive system of ditches.  Cherry Creek, the main 
tributary to this valley, was ditched and is now contained within a levee system along the eastern 
edge of the valley.  Cherry Creek is the lowest main tributary of the Snoqualmie River.  
Rasmusson Creek, a smaller stream that flows through the Wildlife Area and into Cherry Creek, 
has also been ditched and is devoid of any riparian habitat.  Rasmusson Creek flows into Cherry 
Creek through a pump and tide gate system operated to prevent flooding in Cherry Valley.  This 
infrastructure was constructed decades ago to improve agricultural production in the valley.  
Today, habitat conditions on the Wildlife Area are deplorable.  Rasmusson Creek is essentially a 
drainage ditch without any riparian habitat, woody debris or other habitat features needed by fish.  
The floodplain habitat within the project area consists primarily of a monotypic stand of reed 
canarygrass.  A remnant forested community exists on the southern end of the Wildlife Area, but 
extensive alteration to hydrology has impacted this habitat and separated the area from any active 
Cherry Creek floodplain processes.  This project will restore approximately 1.4 miles of stream 
habitat and approximately 55 acres of seasonally flooded wetlands.  The project will also enhance 
an additional 150 acres of floodplain wetlands.  The Cherry Valley Restoration project will 
provide spawning habitat, access to spawning habitat, rearing habitat, and improved access to 
rearing habitat for several salmon species, including: Chinook salmon (Federally threatened), 
coho salmon, steelhead, pink salmon, chum salmon, bull trout (Federally threatened) and 
cutthroat trout.  
 

Cherry Valley Restoration Project.  Final Report 
 

 
OREGON 
 

Wolfe Creek Culvert Replacement Engineering 
 
Project Lead:  Rachel Werner, Tillamook Estuaries Partnership, Garibaldi, OR, USA. 
Project Cost:  $ 65,870 CAN    $55,950 US 
 
Over 3 miles of salmon spawning and rearing habitat exists in the Wolfe Creek watershed.  Coho 
(ESA proposed species), winter steelhead (ESA candidate species), fall chinook, coastal 
cutthroat, brook lamprey, and Pacific lamprey all inhabit Wolfe Creek.  A culvert at the mouth of 
Wolfe Creek was historically a log bridge until the 1920’s when Tillamook County replaced it 
with a culvert.  The culvert was surveyed by the Bureau of Land Management (BLM) in 2001, 
and clearly revealed as a fish passage barrier to adult and juvenile salmonids due to an undersized 
pipe and excessive gradients at the inlet and below the outlet pool. The 60 ft long mitered pipe 



arch culvert is 108 in. wide x 132 in. high.  Small quantities of sand and gravel line the culvert, 
but high water velocities through the culvert keep it bare.  The streambed immediately above and 
below the culvert is comprised of bedrock and boulders.  An outlet pool with no culvert drop 
exists that is 3 ft deep and extends approximately 25 ft before plunging 6 ft to the Nestucca River.  
A 6 ft drop from the outlet pool to the Nestucca, a culvert slope of 2%, followed by a 22% 
gradient over bedrock and boulders at the inlet, collectively result in a difficult passage situation 
for migrating fish entering Wolfe Creek. This project will develop an engineering design for 
replacing the culvert. Replacement works will begin in the summer of 2006. 

 
Wolfe Creek Culvert Replacement Engineering.  Final Report 

 
 

Lower Deschutes River Riparian Restoration Plan 
 
Project Lead:  Chris Brun, Fisheries Biologist, Confederated Tribes of the Warm Springs 

Reservation of Oregon, Parkdale, OR. 
Project Cost:  $ 14,740 CAN    $12,520 US 
 
The goal of this proposal is to develop a riparian restoration plan for the west bank of the lower 
Deschutes River within the Confederated Tribes of Warm Springs Reservation from Dry Creek 
downstream to North Junction (Rkm. 153-118).  This portion of the river, while containing 
significant spawning and rearing habitat for adult and juvenile fall chinook salmon, is currently 
under-utilized. Deschutes River fall chinook salmon are used by the PSC as an indicator stock for 
their abundance based management approach.  Numerous unimproved roads (approximately 21 
miles)  and unmapped off road vehicle trails are located within the riparian area.  These roads 
contribute fine sediment to the river. Additionally intensive livestock grazing has left the riparian 
vegetation in poor condition along several portions of this stream reach.  The objectives of the plan 
are  to: digitize in GIS all roads and trails that are within or adjacent to riparian areas, identify 
portions of roads and trails contributing sediment to the river, and identify degraded riparian areas.  
Included in the plan will be recommendations: for culvert installation / replacement; road and trail 
relocation and or decommissioning; road upgrades such as gravelling and or drainage 
improvements; and methods to protect riparian areas from livestock damage such as fence lines and 
off site water source development. The final product will be a report and map series displaying 
chronic sedimentation sources and degraded riparian areas with recommendations on how to 
remedy the identified problems. 
 

 Lower Deschutes River (Dry Creek - North Junction) Riparian Restoration Plan.   
Final Report 

 
 
 
 
 
 
 
 
 
 
 
 
 



IMPROVED INFORMATION 
 
SOCKEYE SALMON 
 

Feasibility Study for Assessing In-river Migration Behaviour and Survival of Sockeye 
Salmon Caught and Released in the Lower Fraser River 

 
Project Lead:  Karl English, Vice-President Western Operations, LGL Ltd, Sidney, BC.  
Project Cost:  $231,860 CAN $196,942 US 
 
The research will identify sites and methods which will allow sockeye to be captured live, tagged 
and released in the vicinity of the Mission hydroacoustic site.  By identifying suitable methods 
and sites (below Mission), we lay the groundwork for future survival studies on Fraser sockeye. 
Specifically, the research will generate the information required to design and implement cost 
effective studies that will provide reliable estimates of the in-river survival from Mission to the 
spawning areas and identify the location and timing of in-river losses for specific stocks or run-
timing groups. The information derived from the study will be of useful to the Pacific Salmon 
Treaty by providing fisheries managers with data on the potential magnitude of undocumented 
removals by in-river fisheries, the identification of en-route losses that are not related to fisheries, 
and estimates of post-release survival rates for angler caught and released sockeye.  The study is 
also the first step towards an independent assessment of in-river survival and population 
estimation methods.  
 

Assessing In-river Migration Behaviour and Survival of Summer-run Sockeye Salmon 
Caught and Released in theLower Fraser River in 2005.  Final Report 

 
 
Estimating Sockeye Salmon Escapement in the Horsefly River Using the DIDSON Acoustic 

Imaging System 
 
Project Lead:  John Holmes, DFO Research Scientist, Science Branch, Pacific Biological 

Station, Nanaimo, BC 
Project Cost:  $134,432 CAN $114,187 US 
 
Under the terms of the Pacific Salmon Treaty (PST), DFO has obligations to estimate spawning 
ground escapement of all major stocks of sockeye salmon in the Fraser River system in a timely 
manner.  At present these PST commitments are not fully satisfied so DFO is currently reviewing 
and rationalizing the delivery of stock 
assessment programs, and the DIDSON 
system has been identified as a new 
technology which may be more cost-
effective and efficient in achieving PST 
obligations than existing methods while 
maintaining or even improving on the 
quality of data collected.  Furthermore, 
because of its design (small, portable) and 
operating characteristics (near boundary 
detection of fish is not a limitation), the 
DIDSON system can be deployed in 
terminal areas that were not previously 
assessed because they were inaccessible to conventional techniques. We will develop and test the 



operational methodology to produce a system estimate of sockeye salmon escapement in the 
Horsefly River using the DIDSON acoustic imaging system and we will begin transferring the 
technology to the stock assessment program by training field staff at the Horsefly River 
enumeration site.   
 
We will also catalogue potential deployment sites in tributary systems of the lower Fraser River 
with respect to site characteristics and salmon migratory behaviour at these sites. Lastly, we will 
finish the development, testing and implementation of tracking software and begin to develop 
software classifiers to identify different salmon species in mixed species assemblages. 
 

Use of High-Frequency Imaging Sonar toEstimate Adult Sockeye Salmon Escapement 
in the Horsefly River, British Columbia.  Final Report 1 Final Report 2 

 
 

Determination of Cultus Lake Sockeye Run Timing and Survival: Out-Migrating Smolts 
and Returning Adults 

 
Project Lead:  David Welch, Chief Scientist, Pacific Ocean Shelf Tracking Project, Nanaimo, 

BC. 
Project Cost:  $198,350 CAN $168,478 US 
 
The low abundance of returning adult Cultus Lake sockeye has led to concern over the viability 
of this population. This has exacerbated management problems because of the potential co-
migration of returning Cultus Lake sockeye with more productive mid-summer and late-run 
Fraser Rover sockeye stocks that are capable of sustaining a fishery. Although a decision has 
been made not to list this stock as endangered because of the impact that its protection would 
have on the sockeye fisheries, the reason for the decline in abundance of this stock is not known, 
or whether it would be possible to modify fisheries to provide better protection for returning adult 
Cultus Lake sockeye. The key issue stems from the incomplete understanding of return run 
timing of the adults. We propose to address this by tagging Cultus Lake sockeye smolts prior to 
migration. The tags have sufficient battery power that we can program them to have two 
transmission periods.  The first period of active transmission would be set to run from early May 
to September 1st, 2005 at which point the tag would be programmed to go into sleep mode to 
conserve the battery. Initial calculations are that there should be sufficient battery power left in 
2007 to power the tag to wake up and run again from early July until late October 2007. This 
would cover the key return migration period. 
 

Determination of Cultus Lake Sockeye Run Timing and Survival: Out-Migrating Smolts 
and Returning Adults.  Final Report 

 
 
POST Acoustic Tagging to Investigate Marine Migratory Behaviour and Ocean Survival of 

Juvenile and Adult Sakinaw Sockeye 
 
Project Lead:  Chris Wood, DFO Research Scientist, Pacific Biological Station, Nanaimo, BC. 
Project Cost:  $30,000 CAN $25,482 US 
 
This proposal has 2 objectives. 
(1) Determine adult migratory routes and timing: Marine mortality including mixed-stock fishing 
in Johnstone and Georgia Straits has been identified by COSEWIC and the Sakinaw Sockeye 
Recovery Team as one of the primary threats to the Sakinaw sockeye population. Additional 



information about migration routes and timing through these fisheries would help to focus fishing 
regulations to provide maximum protection to the Sakinaw stock and to avoid unnecessary 
disruption to fisheries. Although the timing of adult migration into Sakinaw Lake is known and 
monitored, efforts to reconstruct the migratory route and timing through mixed-stock fisheries 
have proven controversial because of the high cost of error.  
 
(2) Determine juvenile migratory routes and timing:  Knowledge of atypical juvenile migratory 
behaviour would provide insight about likely sources of marine mortality, which has important 
implications for recovery planning, and the feasibility of recovery. Returns of Sakinaw sockeye 
were below expectation in 2004 suggesting that Sakinaw smolts, despite their large size, may 
have experienced higher marine mortality than expected for Chilko sockeye smolts. Poor marine 
survival (independent of fishing mortality) might account for the current critically endangered 
status of Sakinaw sockeye, but to date, no plausible mechanisms have been identified. 
 

Acoustic Tagging of Sakinaw Lake Sockeye Salmon to Investigate Marine Migratory 
Behaviour and Ocean Survival: Results from 2005.  Final Report 

 
 
CHINOOK 
 

Extension of the Chinook Salmon Microsatellite Baseline 
 
Project Lead:  Shawn Narum, Lead Geneticist, Columbia River Inter-Tribal Fish Commission. 
Project Cost:  $77,306 CAN $65,664 US 
 
Genetic stock identification is a tool with great potential to meet the needs of mixed fisheries 
stock assignments.  The two key components to successful genetic stock identification are genetic 
power and thorough baseline representation.  As a contributing (Genetic Analysis of Pacific 
Salmonids) GAPS laboratory, CRITFC recognizes the need to add critical and distinct stocks to 
the baseline since assignments of unknown origin fisheries are limited to populations included in 
the baseline.  While the initial baseline includes 105 representative coast-wide populations, 
additional stocks of primary interest/concern and genetic distinction are needed to fill holes in the 
baseline coverage. Threatened/endangered stocks are of obvious importance, and failure to 
include genetically distinct populations will confound assignment ability. This project will add 12 
populations to the microsatellite baseline.  The additional populations focus on endangered Snake 
River fall Chinook salmon and genetically distinct stocks of spring/summer Chinook salmon from 
the Snake River. 

 
  Extension of the Chinook Salmon Microsatellite Baseline.  Final Report 

 
 

Microsatellite Variation in Southern BC Chinook Salmon 
 
Project Lead:  Terry Beacham, DFO Research Scientist, Pacific Biological Station, Nanaimo.  
Project Cost:  $221,520 CAN $188,159 US 
 
As allozymes are not practical or cost effective to apply to chinook salmon, an alternate method 
of stock composition identification is required. Microsatellite variation has been demonstrated to 
be very effective in stock identification applications for chinook salmon in British Columbia.  
This project consists of surveying microsatellite variation to develop a joint database with seven 
collaborating American-based laboratories.  This joint microsatellite database will then be applied 



to estimate stock compositions of chinook salmon in fisheries on both sides of the border.  
Estimates of stock composition are used to determine stock-specific interception estimates in 
mixed-stock fisheries and determination of these interception estimates are required under the 
PST.   
 

 Report on Survey of Microsatellite Variation in Southern BC Chinook Salmon.   
Final Report 

 
 
DNA-Based Stock Composition of Catch and Released Chinook Salmon in the West Coast 

of Vancouver Island (WCVI) Troll Fishery 
 
Project Lead:  Leroy Hop Wo, DFO Acting Chief South Coast Area Stock Assessment, 

Nanaimo, BC 
Project Cost:  $71,000 CAN $60,307 US 
 
In response to Canadian domestic weak stock conservation requirements, the WCVI troll fishery 
is now significantly different than the base period used in the PSC Chinook model. Consequently, 
the impacts of the WCVI troll fishery on weak stocks, as determined by the PSC Chinook model 
may no longer be accurate. The U.S. considers the potential impacts a concern. This project 
provides an independent means of evaluating the impact of this fishery using DNA methods. 
DNA will provide information to supplement and contrast with CWT data regarding stock group 
specific impacts of the WCVI troll fishery. This is important in the current WCVI troll fishery 
because it operates during parts of the year where little CWT exists. In addition, the low sample 
rate associated with the regular mark recovery program (MRP) for CWT may not have the 
capability to identify impacts in new fisheries, especially on the monthly time scale required. 
Consequently, DNA is used to supplement the CWT information to provide the best available 
estimate of impact on stocks. It is anticipated that several years of combined DNA and CWT 
based results will be required to conclusively show biases in the model results. 
 

Final Report of DNA Based Stock Composition of Catch and ReleaseChinook Salmon in 
the 2005 WCVI Troll Fishery.  Final Report 
Please contact PSC for additional project data.  

 
 

Pre-Season Forecasts of Ocean Escapements of Columbia River Chinook Salmon 
Populations 

 
Project Lead:  Saang-Yoon Hyun, Quantitative Fisheries Scientist, Columbia River Inter-Tribal 

Fish Commission. 
Project Cost:  $119,300 CAN $101,333 US 
 
The Pacific Salmon Treaty addresses two key principles:  

• to prevent overfishing and provide for optimum production (‘the conservation principle’), 
and  

• to provide for each Party to receive benefits equivalent to the production of salmon 
originating in its waters (‘the equity principle’).   

A specific management tactic addressing the Treaty’s conservation principle is to pursue 
maximum sustainable yield (MSY).  To achieve MSY, correctly setting the ocean harvest rate is 
critical.  At present, the setting of ocean harvest rates for Columbia River Chinook salmon is 
based on PSC Chinook and Pacific Fisheries Management Council (PFMC) ocean models whose 



input data is derived from pre-season forecasts of ocean escapements of Columbia River Chinook 
salmon populations.  If the input data is not accurate, the output from PSC Chinook and PFMC 
ocean models will be incorrect which further results in incorrect ocean harvest rates.  We propose 
to develop a quantitative model for pre-season forecasts of Columbia River summer and fall 
Chinook salmon  population returns to the mouth of the Columbia River and enhance the critical 
connection between pre-season forecasts and the establishment of appropriate ocean fisheries. 
 

Preseason Forecasts of Ocean Escapements of Columbia River Chinook Salmon 
(Oncorhynchus tshawytscha) populations.  Final Report 

 
 

Identification and Assessment of a Wild Fall Chinook Exploitation Rate Indicator Stock 
from the Suislaw River for the North Oregon Coastal Natural Stock Aggregate as Defined 

by the Pacific Salmon Treaty 
 
Project Lead:  Ethan Clemons, ODFW Coastal Chinook Research and Monitoring Project, 

Newport, OR. 
Project Cost:  $156,217 CAN $132,691 US 
 
At the inception of the Pacific Salmon Treaty the Chinook Technical Committee (CTC) 
implemented a chinook conservation program. One of the key technical requirements of this 
program was to maintain an Exploitation Rate Indicator (ERI) Stock which represents groups of 
naturally producing stocks within the geopolitical units of the parties. The ERI-stock program is 
the cornerstone of the CTC’s work to provide the PSC with recommended catch quota’s while 
assuring the sustainable production of natural stocks of chinook.  The North Oregon Coast (NOC) 
chinook stock aggregate is considered a major contributor to PSC regulated fisheries. The CTC’s 
annual estimates of the South Eastern Alaska and Northern British Columbia mixed stock 
abundance have shown that the NOC stock aggregate composes up to 15% of this mixed stock. It 
is imperative that proper representation of this group through the ERI program be continued. The 
Coastal Chinook Research and Monitoring Program proposes to identify and assess the 
development of a wild ERI-stock of chinook salmon returning to their home stream as mature fish 
in the Siuslaw River on the Oregon coast. This would allow the comparison of a wild stock with a 
domestic stock of chinook for use as an ERI-stock to appropriately represent the North Oregon 
coastal wild stock aggregate in the Chinook Technical Committee’s coast model.  
 

Recovery of a Wild Exploitation Rate Indicator Stock for the North Oregon Coastal 
Natural Stock Aggregate.  Final Report 

 
 

Thermal Marking as an Indicator of Hatchery Salmon Straying and as a Key to Defining 
Hatchery Contribution and Estimating Harvestable Surpluses 

 
Project Lead:  Leroy Hop Wo, DFO Acting Chief South Coast Area Stock Assessment, 

Nanaimo, BC 
Project Cost:  $47,580 CAN $40,414 US 
 
We do not fully understand the extent of hatchery fish straying into natural spawning areas in 
rivers-of-origin and other rivers.  Preliminary data from recent years indicates that there may be 
extensive straying of chinook along the WCVI.  This project will help expand our knowledge of 
the extent to which hatchery stocks stray through sampling and examination of otoliths in a 
number of rivers and over multiple brood years.  Initial comparisons of thermal mark and CWT 



data from Robertson Creek Hatchery and Stamp River have indicated differences in hatchery 
contribution between the two methods. Hatchery contributions based on CWT have been 
considerably lower than otolith based estimates. This project will allow continued sampling and 
analysis of otoliths in rivers along the WCVI and elsewhere. A time series of repeatable results 
will provide the necessary evidence and certainty to make conclusions about biases in CWT 
results. These biases may be important in current assessment methods and assumptions of mark 
mortality and may alter our management processes for example increase our ability to target 
harvestable stocks and avoid non target or naturally spawned stocks. And lastly we will make an 
assessment of Vancouver Island enhancement facilities currently not using thermal marking as 
potential future locations for thermal mass marking. 
 

Thermal Marking as an Indicator of Hatchery Salmon Straying and as a Key to Defining 
Hatchery Contribution and Estimating Harvestable Surpluses.  Final Report 

 
 

Habitat-Based Chinook Escapement Goal Calibration: Small WCVI Rivers, BC 
 
Project Lead:  Chuck Parken, DFO Salmon Stock Assessment Section, Nanaimo, BC. 
Project Cost:  $51,720 CAN $43,931 US 
 
The Pacific Salmon Treaty outlines a number of tasks for the Chinook Technical Committee 
(CTC) one of which includes establishing MSY or other biologically-based escapement goals and 
the CTC was directed by the Commission to give this high priority.  Typically MSY escapement 
goals are calculated from stock-recruitment analyses of spawner escapements and subsequent 
production.  The approach can take 10 to 15 years 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.  
In this project we are developing a habitat-based approach to estimate the optimal spawning 
escapements based on the size of the watershed used by the stock.  The model was developed 
from stock-recruitment estimates of optimal spawning escapements for stocks ranging from 
coastal Oregon to the Yukon drainage in Alaska.  The model has been verified with independent 
estimates of optimal spawner escapements and was used to establish escapement goals for data 
limited stocks in Alaska. 
 

Calibration of Chinook and Coho Salmon Escapement Estimation Methods at Three 
Small, Clear Streams on the West Coast of Vancouver Island (2006 Report). Final Report 

 
 

Nimpkish River Chinook Salmon Enhancement Evaluation 
 
Project Lead:  Doug McCorquodale, Coordinator, Nimpkish Resource Management Board, 

Alert Bay. 
Project Cost:  $10,316 CAN $8,762 US 
 
The Nimpkish River Chinook escapement has historically been as high as 35,000 and has 
contributed significantly to First Nations, sports and commercial fisheries.  But for the past ten 
years Chinook escapement has hovered around 250-500 fish despite the enhancement efforts of 
the Nimpkish River Hatchery, therefore a comprehensive program needs to be developed to 
determine why the stock is not rebuilding.   The NRMB has decided to initiate a CWT program to 
help answer two important questions.   



• Are hatchery smolts returning to the Nimpkish River and at what level, and   
• What is the harvest rate of Nimpkish River Chinook?   

In order to answer these questions the Nimpkish River Hatchery staff applied CWTs to Chinook 
smolts from 3 different release strategies in the spring of 2003 and 2004.  Tags recovered from 
Chinook salmon adults from the 3 tag groups will be used to determine the best rearing and 
release strategy. In addition Hatchery staff will thermally mark hatchery Chinook and work to 
build a DNA baseline for the stock. 

 
Nimpkish River Chinook Salmon Enhancement Evaluation Final Report.  Final Report 

 
 
COHO SALMON 
 

Development of Methods to Evaluate Exploitation Estimates for Coho Salmon Using 
Microsatellites, Otolith Marks and the Coded Wire Tag System 

 
Project Lead:  Charmane Ashbrook, Fish Biologist, WDFW, Olympia, WA. 
Project Cost:  $18,767 CAN $15,941 US 
 
Fishery management of Pacific salmon species occurs under strict allocation and conservation 
requirements. To meet those requirements, exploitation rates on designated stocks are monitored 
through the coded-wire tag (CWT) system. Coded-wire tags are mainly applied to hatchery stocks 
and are recovered by sampling landed catch, hatchery returns, and fish on spawning grounds. 
They are used to measure fishery impacts and recruitment. Recent concerns with the viability of 
the CWT system have motivated the Pacific Salmon Commission to look at alternative 
monitoring technologies to augment or replace the CWT system. We propose to develop an 
empirical study that will assess how genetics and otolith marking compare with CWT 
information.  For this assessment, we are proposing to identify appropriate coho salmon stocks 
where such ground-truthing research is likely to be successful.  Such stocks would need to be 
currently CWT’d, be recovered in fisheries in significant numbers and where enough baseline 
genetic information will exist and can be used to determine stock composition (through current 
coordination efforts between the US and Canada), and where an otolith program either currently 
exists or can be put into place. Once developed, our intention is to implement a research study on 
suitable coho stock(s) where we will compare these three types of stock analysis methods. By 
developing a scientifically sound framework for combining these identification methods, the 
international fisheries management team will better understand the advantages and limitations of 
each, and this should encourage bilateral cooperation and efficiency as well as foster Pacific 
salmon long-term sustainability. 

 
Evaluate the Performance of Marking Methods for Monitoring ExploitationRrates   
Final Report 

 
 
 
 
 
 
 
 
 
 



MULTI-SPECIES 
 

Installation, Operation and Feasibility Study of an Electronic Counter in the Coldwater 
River to Support Habitat-Based Chinook Escapement Goal Calibration 

 
Project Lead:  Mike Chamberlain, DFO Stock Assessment Biologist, Chinook and Coho Stock 

Assessment, Kamloops, BC. 
Project Cost:  $51,315 CAN $43,587 US 
 
The project will utilize state of the art electronic methods (a resistivity based electronic counter) 
to enumerate early spring and spring run chinook and autumn run coho salmon, steelhead and 
rainbow trout migrating up the Coldwater River during their annual spawning migration.  
 
The principle goal of the proposal is to 
establish an accurate and cost-effective 
enumeration program for Chinook, coho 
and steelhead stocks utilizing the 
Coldwater River.  In the BC Interior, 
spawner indices for Chinook and coho 
are chiefly generated from visual 
surveys during the peak of spawning 
activity.  Little information exists from 
this area to convert spawner indices to 
total escapement estimates.  Since rivers 
can be grouped by common visual 
counting conditions that influence the 
accuracy of counts (e.g. river size and 
water clarity), we will use the accurate enumeration data collected in the Coldwater River to 
calculate stream-specific expansion factors and average-stream expansion factors for both 
Chinook and coho.   
 
With this information, we will assess the expected bias from applying an average-stream 
expansion factor with respect to data standard guidelines being developed by the PSC’s Chinook 
Technical Committee and those under consideration by the Coho Technical Committee.  
 

Pilot Operations of a Fixed Flat Panel Resistivity Counter on the Coldwater River and 
the Potential for Accurate Coho Salmon Escapement Enumeration Estimates.   
Final Report 

 
 

Multi-Species Migration and Improved Escapement Enumeration on the Cowichan River 
Using a DIDSON 

 
Project Lead:  Dick Nagtegaal, DFO Head, Georgia Basin Chinook Program, Nanaimo, BC. 
Project Cost:  $132,328 CAN $112,399 US 
 
Indicator stocks are the primary sources of data for assessing the present and future status of 
chinook populations.  Therefore, they are important and essential support for the chinook 
abundance based management (ABM) process in the PST.  The smolts and adults of an indicator 
stock are monitored annually in conjunction with coded wire tagging of smolts. These data yield 
estimates of stock distribution, marine survival and exploitation.  The Cowichan River is the only 



Lower Georgia Strait chinook indicator. Currently we operate a counting fence where all salmon 
and steelhead adults are counted and adipose fin mark rates observed, using an underwater 
camera, until the fence becomes inoperable with increasing fall freshets.  The objectives of this 
project are two-fold:  

• to evaluate a DIDSON sonar at the Cowichan River fence to count chinook during the 
operation of the fence and after the fence is inoperable, and  

• to evaluate the DIDSON sonar to enumerate all salmon species till the end of the various 
runs in conjunction with regular in-river seining operations to determine species 
composition.     

Successful application of this device will allow for more accurate and complete chinook 
escapement counts as well as assessing the potential to acquire improved escapement estimates of 
other salmon (primarily coho and chum) currently conducted using mark-recapture and/or other 
visual estimation techniques.    
 

Multi-Species Migration and Improved Escapement Enumeration Cowichan River 
DIDSON Project.  Final Report 

 
 

Nearshore Habitat Use, Movements and Survival of Chinook and Coho Salmon in Puget 
Sound 

 
Project Lead:  Correigh Greene, NOAA Fisheries, Northwest Fisheries Science Centre, Seattle. 
Project Cost:  $218,450 CAN $185,552 US 
 
Despite several decades of scientific interest, the factors affecting post-freshwater life stages of 
salmon remain an enigma. Evidence from a number of salmon species suggests that nearshore 
marine mortality of salmon may be one of the most important limitations on population recovery. 
The likely sources of this mortality are osmotic challenges, a diverse array of predators, and 
competition for limited rearing and refuge habitats in nearshore waters.  We propose to examine 
mortality and movements of chinook and coho in the nearshore by setting up hydroacoustic 
receiver arrays across key straits in Puget Sound, and by initiating tagging studies of juvenile 
coho and chinook salmon in north and south Puget Sound.  This program would tie into existing 
efforts to monitor salmonids in Puget Sound, as well as the POST (Pacific Ocean Shelf Tracking) 
program, an international effort to monitor long-range migration of fish through Washington, 
Canadian, and Alaskan waters.  Tagging both Puget Sound chinook and coho will enable us to 
determine the extent to which these fish rear in Canadian waters. In addition, it would enable us 
to examine whether fish marked in Canadian waters in conjunction with other POST tagging 
projects use Puget Sound for rearing, an intriguing finding suggested by captures of coded-wire 
tagged Fraser River salmon in Puget Sound. This information will help inform scientists and 
administrators charged with managing mixed stocks covered by the Pacific Salmon Treaty. 
 

Nearshore Habitat Use, Movements, and Survival of Chinook and Coho Salmon 
in Puget Sound.  Final Report 

 
 
 
 
 
 
 
 



Mechanisms Regulating the Production of Coho, Chinook and Steelhead in the Strait of 
Georgia and Puget Sound 

 
Project Lead:  Dick Beamish, DFO Senior Research Scientist, Pacific Biological Station, 

Nanaimo, BC. 
Project Cost:  $ 199,800 CAN    $169,710 US 
 
Continued poor production of coho, Chinook and steelhead salmon populations in the Strait of 
Georgia is a major concern to the fishing industry, First Nations and tourism, and directly bears 
on agreements under the 1999 Pacific Salmon Treaty.  During the 1990s, there was a general 
decline in the marine survival and abundance of salmon in the Strait of Georgia.  However, since 
1998 there has been increased marine survival and production for some species.  For example, 
there was exceptional marine survival for pink salmon starting in 2000 that resulted in near 
historic high returns to the Fraser River in 2001 and 2003, and our surveys in 2004 indicate that 
the return in 2005 may be the largest in 100 years. In contrast, the situation for coho and Chinook 
salmon in the Strait of Georgia remains serious. Coho from the Strait of Georgia continue to 
exhibit marine survivals of only 4-5%. Understanding why coho, Chinook and steelhead salmon 
have not recovered when other salmon in the Strait and in Washington State (specifically Puget 
Sound) have had improved marine survival is goal of this project and may be key to restoring and 
sustaining fisheries in this region. The group of Canadian and American scientists collaborating 
in this study will bring together transboundary data collected from numerous studies over the past 
decade.  This will be the first time that multidisciplinary datasets on both the oceanographic and 
biological conditions relating to salmon survival has been available for a period before and after 
an accepted regime shift. This database will be used to determine the reasons that there is not a 
synchronous response of all salmon in the Strait of Georgia and Puget Sound to the most recent 
regime shift, and the mechanisms responsible for the continued poor marine survival of coho, 
Chinook and steelhead in the Strait of Georgia.  The research team will identify knowledge gaps 
required to verify the proposed mechanisms and this information will be collected during the field 
sampling in 2005. 
 

 Mechanisms Regulating the Production of Coho, Chinook, and Steelhead in the Strait of 
Georgia and Puget Sound.  Final Report 1 Final Report 2 Final Report 3 

 
 
 


