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ENHANCEMENT 
 
SOCKEYE SALMON 
 

Tuya River Harvest Study. Year 3 
 

Project Lead: Peter Etherton, DFO Stock Assessment, Whitehorse, YT. 
Project Cost: $185,400 CAN $157,590 US 
 
Tuya Lake is inaccessible to adult salmon which results in returning sockeye salmon, originating 
from the joint Canada/U.S. Tuya lake fry plants, entering the mouth of the Tuya River and 
milling below fish obstructions located there. Some fish are harvested; most are not. Some fish 
exit the river and take residency in other Stikine River tributaries. This observed straying of 
sockeye salmon has generated concerns centered around the potential risk to wild sockeye stocks 
located downstream of the 
Tuya River. There is also a 
concern based on ethical 
grounds whereby returning 
fish are not afforded access to 
Tuya Lake resulting in self 
inflicted injury caused by 
their persistent attempts to 
negotiate the impassable fish 
barrier(s) of the lower Tuya 
River. These concerns could 
be mitigated by increased 
harvest of fish at the mouth of 
the Tuya River. Success of 
this endeavor is crucial for the 
large fish outplants into Tuya 
Lake necessary to meet 
Pacific Salmon Treaty goals. 
The benefits to each country 
would be significant and 
would be sustained for a long 
term. 
 
This project proposal covers 
the year three component of 
the original Tuya Harvest 
Study proposal submission, and is so written to cover the costs to assess problems, modify, and 
re-install and operate a modified fish trap structure fabricated and first deployed in July-August 
2005. It is proposed that additional flow structures and fish ladders be fabricated and installed in 
the fish trap constructed and tested in 2005. It is also proposed that a series of underwater 
guides/fences be installed to better direct Tuya sockeye to the entrance of the fish ladders. 

 
Tuya River Sockeye Harvest Research, 2005-2007.  Final Report 

 
 
 

 



Trapper Lake Sockeye Access Improvement. Year 3 
 

Project Lead: Brian Mercer, Mercer and Associates, Whitehorse, YT. 
Project Cost: $66,500 CAN $56,525 US 
 
Improving the access for returning sockeye to Trapper Lake could result in a sustained increase in 
production from the Taku River system conservatively estimated to be between 10,000 to 40,000 
adult sockeye. The potential benefits to the Trapper Lake system that would be incurred by the 
establishment of a sustained anadromous sockeye run include increased biodiversity and trophic 
levels in the system, and increased productive capacity of the lake from marine derived energy 
and nutrients. In 2004 preliminary engineering work was initiated to examine the feasibility of 
improving access. Additional limnological and baseline biological assessments of Trapper Lake 
were also performed. In 2005 the Transboundary Panel recommended continuation of the 
baseline limnological work as well as additional engineering assessments. Another of the 2005 
project activities included transplanting eggs and/or fry into the Trapper Lake system in order to 
assess the potential impacts of anadromous sockeye fry in the system. An application for the trial 
transplantation of eggs/fry to the B.C.Fish Transplant Committee was neither approved nor 
rejected for 2005. It was understood that since the transplant application would also include the 
potential modification of the barrier and therefore a “range extension” of anadromous sockeye 
additional factors had to be considered. It is proposed for 2006 to continue with the transplant 
application process (winter/spring 2006), continue baseline limnological studies and conduct the 
egg take and transplantation of eggs/fry into Trapper Lake if approval is granted. 

 
Trapper Lake Sockeye Enhancement Project Evaluation Studies 2006-7.  Final Report 

 
 

Evaluation of Potential Sockeye Salmon Production from Several Hanging Lakes in BC's 
North Coast 

 
Project Lead: Chris Picard, Gitga'at Development Corporation, Prince Rupert, BC. 
Project Cost: $104,088 CAN $88,475 US  
 
This project will evaluate productive potential evaluation of 4 hanging lakes in Northern British 
Columbia and the suitability of four wild sockeye systems as potential donor populations. This 
project is an integral step towards the development of a large-scale sockeye outplanting program 
in the region. The economic benefits accrued from the established Alaskan outplanting program 
clearly demonstrate how similar dedication in BC could produce comparable benefits. This 
project should answer critical productivity and donor stock suitability questions that must be 
addressed prior to pursuing large-scale outplanting. The project addresses many of the regulatory 
requirements that must be met in order to outplant sockeye fry to these systems. Much of the 
invertebrate and fish community data collected here will be also directly applicable to the 
environmental assessments and transplant permitting process that will be required. This project 
has direct significance to the PST since the ultimate objective of the hanging lakes sockeye 
production project is to produce large quantities of additional sockeye to improve the fisheries of 
both countries. Further, it is anticipated that returning adults from this program will migrate 
through U.S. and Canadian waters and thus allocation will need to be addressed by the PST.  The 
long-term goal of this project is to plant sockeye fry into these systems to augment wild adult 
returns. 
 

Evaluation of Potential Sockeye Salmon Production from Several Hanging Lakes in 
British Columbia’s North Coast.  Final Report 



 
 

Kitwanga Sockeye Stock Enhancement Project. Year 1 
 
Project Lead: Mark Cleveland, Gitanyow Fisheries Authority – Gitanyow Huwilp Society, 

Kitwanga, BC. 
Project Cost: $59,000 CAN $50,150 US 
 
The Kitwanga River is biologically rich, supporting populations of all six species of Pacific 
salmon. A species of significant importance in the Kitwanga drainage is sockeye salmon. 
Historically, Kitwanga sockeye numbered in the 10’s of thousands, but today only a fraction of 
those historical abundances persist. Studies on this genetically unique stock have been ongoing 
since 1999 and the reasons for the stock decline have been linked to over exploitation in the 
mixed stock fishery at the coast, and the deterioration of freshwater habitat within Kitwancool 
Lake. Over the last few years’ exploitation rates on the stock have been reduced to more 
sustainable levels, but adult recruitment is still low. Therefore, the Gitanyow Fisheries Authority 
(GFA) in partnership with Fisheries and Oceans Canada (DFO) and the Gitksan Watershed 
Authorities are pursuing the production of Kitwanga sockeye fry by raising them in a hatchery 
setting. In 2005, the Pacific Salmon Commission helped fund a process to develop recovery 
options for Kitwanga sockeye (Kitwanga River Sockeye Salmon Recovery Strategy) and to date 
one of the highest priority projects identified by the Kitwanga sockeye Recovery (KSR) Working 
Group has included the outplanting of fry into Kitwancool Lake to boost egg to fry survival. The 
consensus of the working group is that enhancement of the stock should be commenced as soon 
as possible before too much genetic diversity is lost as the population continues to shrink. If 
Kitwanga sockeye salmon were to be successfully enhanced and adult recruitment was to recover 
to more historical levels, fishery exploitation rates could be raised in response, benefiting the 
Pacific Salmon Treaty through increased commercial salmon harvests. Therefore, the benefits of 
enhancing Kitwanga sockeye are two fold, one coming from increased access to other Skeena 
sockeye as they migrate in-river with Kitwanga sockeye and the other coming from increased 
sockeye production from the Kitwanga River which could potentially add 10’s of thousands of 
sockeye to the Skeena Watershed on a yearly basis. 

 
Kitwanga Sockeye Enhancement Program, 2006/07.  Final Report 

 
 

Lakelse Lake Sockeye Rehabilitation Program: Satellite Sockeye Hatchery Site 
 
Project Lead: Lana Miller, DFO, Habitat and Enhancement Branch, Prince Rupert, BC. 
Project Cost: $47,500 CAN $40,375 US 
 
This project will develop a small-scale hatchery site to enhance and conserve sockeye populations 
in the Lakelse watershed. Eby Street Hatchery in Terrace is being explored as a potential 
incubation site, with a local (Lakelse) tributary for short-term rearing. This proposal is based on 
that option, but alternate locations include a satellite facility at Kitimat Hatchery or Fulton 
Spawning Channels at Granisle, B.C. The final selection will be based on disease/effluent 
concerns, cost-effectiveness and security of the eggs/fry. 100,000 to 300,000 sockeye eggs 
(depending on adult returns) will be collected in the late summer of 2006 from Lakelse Lake 
tributaries (Williams, Scully and possibly other tributaries). These eggs will be incubated, reared 
to 0.5g and marked at a selected facility before being released back into their stream of origin. 
This proposal is to run the pilot program for one year. If successful, the researchers hope to find 
additional funding to continue the program for a total of one sockeye cycle, or four years. It is 



believed that this proposed Satellite Hatchery project has strong potential to help restore returns 
to former levels such that all fisheries (marine and in-river First Nations) will benefit. 
 

Lakelse Lake Sockeye Rehabilitation Program: Satellite Sockeye Hatchery Site 
Fry Outplant Program - Year 1.  Final Report 

  Please contact PSC for report appendices. 
 
 
Feasibility Study of Potential Remote Release Sites for Enhanced Sockeye Salmon Smolts in 

Northern Southeast Alaska 
 
Project Lead: Eric Prestegard, Douglas Island Pink and Chum, Inc, Juneau, AK. 
Project Cost: $35,900 US  
 
This project will identify and evaluate the feasibility of potential remote release site(s) in District 
11 in the vicinity of Port Snettisham and Stephens Passage. Candidate sites will be evaluated 
based upon annual operational costs, geographical proximity to the CIF, environmental fitness for 
rearing, potential interaction of enhanced juveniles and adults with existing wild salmon stocks, 
and the accessibility of the returning adults to the District 11 gillnet fleet. The ultimate objective 
of this project is to identify prospective sites where the remote rearing and release of sockeye 
salmon smolts would be feasible and practical, while at the same time limit the potential 
interaction with treaty-bound fish, and thus increase the production of this species through 
enhancement in northern Southeast Alaska. Such sites, if identified and developed, would serve to 
optimize returns of enhanced sockeye stocks as well as significantly increase the ability of the 
District 11 gillnet fleet to harvest sockeye salmon. This project is even more relevant today due to 
recent advances in net pen technology, which provide greater opportunities for selecting remote 
release sites. The ability to release sockeye smolts from multiple sites helps address survival 
issues by reducing the risk of a run failure relative to releasing all fish from one location. 
Multiple-site releases also aids management of fisheries by spreading the fleet over a larger 
geographical area and reducing effort on Taku River stocks.  

 
Final Report outstanding. 

 
 
CHUM SALMON 
 
Identification of Enhancement Opportunities for Wild 

Chum Stocks in Canadian Statistical Area 3 
 

Project Lead: Cheryl Stephens, Nisga'a Fisheries 
Department, New Aiyansh, BC. 

Project Cost: $38,635 CAN $32,840 US 
 
Fall chum salmon stocks in the lower Nass River, Portland 
and Observatory inlets have remained depressed for many 
years despite curtailment of harvest on these stocks. The 
identification of enhancement (and/or habitat restoration) 
opportunities for Nass Area chum would assist in the 
recovery of these populations. In-kind support already 
exists for the enhancement of chum stocks in Area 3 
through the Kincolith Hatchery. The hatchery at Kincolith 



provides the necessary infrastructure to develop a chum enhancement program focused on 
spawning channel development with supplementation to seed those channels. The Kincolith 
River, itself, presents a further opportunity in that a side-channel currently exists near the 
hatchery and with physical enhancements and seeding of chum, this channel could produce 
approximately 500 chum spawners. In addition to Kincolith River, additional spawning channel 
(and/or habitat restoration) opportunities may exist in other chum systems within Portland Canal 
and Observatory Inlet and the provision of stable spawning habitat for chum in these systems 
could significantly boost productivity. Low intensity enhancement of wild chum stocks through 
stabilizing freshwater habitats will assist in providing greater harvest opportunities on these 
stocks. Specifically, this project would: 
1. Improve freshwater chum production in the Kincolith River and other Statistical Area 3 
streams, and; 
2. Increase the potential for harvest of Area 3 chum. 
 

Assessment of Enhancement Opportunities for Wild Chum Stocks in Canadian 
Statistical Area 3.  Final Report  Please contact PSC for project maps. 

 
 
Determining the Trend of Chum Population Dynamics in Area 5 and Measuring the Success 

of Small Hatcheries for Stock Assistance 
 
Project Lead: Janet Lemon, Oona River Resources Association, Oona River, BC. 
Project Cost: $29,412 CAN $25,000 US 
 
Salmon Escapement Data records for Area 5 indicate that local chum populations in this area are 
depressed, however, historic assessment data are limited and of low reliability. Significant 
changes have been made to commercial net fisheries to reduce impacts on chum salmon. This 
project is intended to evaluate the role of enhancement in rebuilding chum stocks and how this 
information can be applied to the region as a whole and will examine the current chum 
escapement to Area 5 by using historical data alongside new data from 5 chum bearing systems. 
Oona River Resource Association (ORRA) in collaboration with Fisheries and Ocean’s stock 
assessment staff will sample five known chum bearing systems over the period of the chum in-
migration to acquire data on:  
(1) Mapping of potential spawning area available to chum salmon & current spawning area usage.  
(2) Estuarine utilization 
(3) Enumeration and timing of chum in-migration 
(4) Resident time of chum spawners within the system 
(5) Water quality 
(6) Description of current habitat and stream flow characteristics as related to chum requirements. 
This information will be utilized for quantifying and comparing the potential carrying capacity 
for spawners in each of these systems and to improve the decision making process for doing stock 
assistance and/or habitat rehabilitation in these systems. It will address the question of what are 
the minimum numbers or conditions for long term persistence of coastal chum populations within 
these systems. The second part of this project is to collect chum broodstock from one of the five 
systems under study to evaluate the success of small hatchery stock assistance for increasing 
returns of chum salmon stocks. This project is proposed to continue until one four year chum life 
cycle is completed in order to measure the success of chum enhancement in these coastal systems. 
 

Determining the Trend of Chum Population Dynamics in Area 5 and 
Measuring the Success of Small Hatcheries for Stock Assistance.  Final Report 

 



HABITAT RESTORATION 
 
SOCKEYE SALMON 
 

Little Klukshu Sockeye Habitat Restoration Project 
 
Project Lead: Linaya Workman, Champagne & Aishihik First Nations, Haines Junction, YT. 
Project Cost: $7,153 CAN $6,080 US 
 
In 1999/2000 CAFN began work on the Little Klukshu to reintroduce sockeye into the system. 
For the first few years, efforts were concentrated on clearing the beaver dams and beavers out. 
Adult sockeye were then transplanted into the lake to spawn. The fall of 2005 was to be the last 
year of adult transplants, but it was decided to cancel the transplant because the run size was very 
low and the low end of the escapement goal was not met. The decision was based on both 
biological and ethical reasons. The proposed work for 2006 was to monitor for out migrating fry 
from the Little Klukshu system and even though the transplant was not conducted, it would still 
be beneficial to monitor in the spring for any out migrating smolts or fry in the event of any 
natural spawning activity. 

 
2006 Little Klukshu Sockeye Habitat Restoration Project.  Final Report 

 
 

Kitwanga Sockeye Salmon Spawning Habitat Improvement Initiative 
 

Project Lead: Mark Cleveland, Gitanyow Fisheries Authority – Gitanyow Huwilp Society, 
Kitwanga, BC. 

Project Cost: $82,353 CAN $70,000 US 
 
The Gitanyow Fisheries Authority (GFA) in partnership with Fisheries and Oceans Canada 
(DFO) are pursuing the enhancement of Kitwanga sockeye through improvements of Kitwanga 
sockeye spawning grounds. The proposed pilot works for 2006 include the on-site cleaning and 
gravel addition of known lakeshore spawning 
locations.  
 
Cleaning will be conducted over eight 25 m² 
(5m X 5m) sections to a depth of approximately 
30 cm. In addition, superior quality spawning 
gravels will be added to four of the eight 
cleaned sites and four additional non-cleaned 
sites of the same size. The total surface area to 
be restored in 2006 is ~ 300 m² (4 cleaned sites, 
4 cleaned + gravel addition sites, 4 gravel 
addition sites), or ~ 100 m³ of spawning gravels. 
If the project is successful it will help increase 
Skeena salmon harvesting opportunities in the 
future as depressed Kitwanga sockeye stocks 
become less of a concern when rebuilt to more 
historical levels.  
 

Kitwanga Sockeye Salmon Spawning Habitat Improvement Initiative – 2006/2007.   
Final Report 



 
 
Lakelse Lake Sockeye Rehabilitation Program. Scully Creek Off-Channel Habitat and Flow 

Augmentation 
 

Project Lead: Ian Maxwell, Lakelse Watershed Society, Terrace, BC. 
Project Cost: $79,235 CAN $67,350 US  
 
Lakelse Lake sockeye salmon are currently depressed relative to historic levels. Lakelse Lake 
sockeye spawn in thirteen tributary creeks draining into Lakelse Lake. The three main spawning 
tributaries include Williams, Scully and Sockeye Creeks. The decline is believed to be partly a 
result of physical changes/habitat impacts that have occurred in the watershed due to logging, 
linear development, agriculture and beaver activity. The Lakelse Lake Sockeye Recovery Plan 
(2005) has identified a lack of suitable spawning habitat as the main limiting factor for sockeye 
production in the watershed. One of the major impacts to Scully Creek was the complete 
diversion of surface water from Scully South (the former mainstem and prime sockeye spawning 
area) to the fluvial fan and wetland, so that Scully South is now comprised of groundwater flow 
only resulting in increased deposition of finer sediments and decreasing recruitment of suitable 
spawning material (gravels). This project will involve the excavation of a channel that will 
intercept sub-surface flows from the fan and wetland portion of the watershed and return it to 
Scully South. The channel will provide an increase in baseline flows and will allow for moderate 
flushing flows accomplished by water storage and in a connecting channel near the upper reaches 
of the Scully South which permit the annual release of a flushing flow of water to remove silt 
deposits. It will contain upwelling spawning areas, juvenile salmonid rearing habitat and adult 
spawner protection in the form of deep water habitat and large woody debris cover. The channel 
will include features such as storage ponds with control structures to store and release water as 
well as gravel spawning areas which provide spawning, rearing and adult holding habitat able to 
support several hundred spawning sockeye. Tangible benefits of this project include a) an 
increase in amount and quality of spawning habitat (water flows and substrate) for sockeye and 
other salmonids b) an increase in fry recruitment of sockeye and other salmonids to Lakelse Lake 
and watershed c) strong partner support for this type of habitat restoration project and subsequent 
monitoring and c) improved community involvement and a sense of fostered stewardship of the 
Lakelse Lake sockeye resource. 
 

Lakelse Lake Sockeye Rehabilitation Program:Scully Creek Off-channel Habitat & 
Flow Augmentation Project.  Final Report 

 
 
CHUM SALMON 
 

Marx Creek Rehabilitation 
 

Project Lead: Todd Tisler, Fish & Wildlife Staff Officer, Ketchikan-Misty Fiords, AK. 
Project Cost: $93,603 US 
 
This project will improve and expand upon the existing Marx Creek chum salmon spawning 
channel in the Salmon River drainage at the head of Portland Canal. Portland Canal chum salmon 
stocks were specifically identified in the Pacific Salmon Treaty as having conservation concerns. 
Marx Creek and nearby Fish Creek are tributaries of the Salmon River, located near Hyder, 
Alaska. In 1985, a spawning channel (Marx Creek) was constructed by excavating into the 
ground water in the area between Fish Creek and the Salmon River in a protected area between 



dikes. This channel was 4,000 feet long and entered the Salmon River approximately one mile 
upstream from the Fish Creek confluence. In 1989 Marx Creek channel was extended upstream 
1,600 feet. The extension was constructed directly in contact with the Salmon River dike, but, 
silty glacial water leaks through the dike and enters Marx Creek and, fish avoid this extended part 
of the channel. The severity of the leak depends on the proximity of the Salmon River to the 
constructed dike. The quality of the spawning gravel throughout Marx Creek is also deteriorating 
because of the deposition of silt. The purpose of this project is to prevent Marx Creek from 
further water quality deterioration and expand the channel by constructing an additional 1,500-
2,000 feet of high quality, groundwater-fed spawning habitat. The new channel will connect to 
the existing channel 3500 feet from the confluence with the Salmon River. 
 

Marx Creek Rehabilitation.  Final Report 
 

 
MULTI-SPECIES 
 

The Cranberry River Culvert Assessment Study 
 

Project Lead: Derek Kingston, Gitanyow Fisheries Authority – Gitanyow Huwilp Society, 
Kitwanga, BC. 

Project Cost: $32,500 CAN $27,625 US 
 
The Cranberry River is a major tributary of the Nass River with a watershed that encompasses an 
area of approximately 955 km2.  Eleven species of fish are known to inhabit the Cranberry River 
watershed and fish values are considered high by both Fisheries and Oceans Canada (DFO) and 
Water, Land and Air Protection (WLAP). The Cranberry River is documented as being one of the 
main coho and chinook salmon producers in the Nass Watershed, boasting returns of over 6,000 
coho in 1972 and 6,000 chinook in 1986. Logging in the Cranberry Watershed started in the 
1960’s and it continues today. Forestry activities have left a spider web network of roads 
throughout the watershed. Most roads in the basin were built pre-Forest Practices Code, 
subsequently, allowing for adequate fish access at stream crossings was not a priority. To date no 
road crossing assessments of the Cranberry Watershed have been done. Therefore, the Gitanyow 
Fisheries Authority (GFA) is proposing to assess a portion of the Cranberry Watershed where 
most of the high fisheries values are found. The study area is equivalent to approximately 100 km 
of road where all problem stream crossings will be identified and assessed according to the Fish 
Passage – Culvert Inspection Procedures and prioritized for future restoration initiatives. The goal 
of this culvert assessment study is to increase salmon production by improving habitat and/or 
access by determining the limiting factors such as fish passage to certain streams in the Cranberry 
River. This report will list the priority streams, which have the potential of benefiting most by 
restoration of fish passage.   
 

The 2006 Cranberry River Fish Passage-Culvert Inspection Project. Final Report 
Please contact PSC for additional information and project maps. 

 
 
 
 
 
 
 
 



Assessment of Fish Passage at Kispiox Forest Road Stream Crossings 
 

Project Lead: Allan Gottesfeld, Gitksan Watershed Authorities, Hazelton, BC. 
Project Cost: $51,635 CAN $43,890 US 
 
The purpose of this project is to assess forest road stream crossings and rate fish passage to 
various fish bearing streams that may have been cut off by culverts or other drainage structure 
installations. The primary project objective is to focus on increasing the abundance of fish stocks 
by re-opening freshwater habitat to salmon spawning and rearing. This project will utilize the BC 
fish passage culvert inspection procedure that was developed to evaluate one of the most easily 
addressed fish habitat constraints; blockage of access to existing habitat.  
 

Fish Passage Assessment of Kispiox Forestry Road Stream Crossings.  Final Report 
Please contact PSC for additional information and project maps. 

 
 

Highway #16 and CN Rail Fish Passage Assessment on the Bulkley Watershed 
 

Project Lead: Allan Gottesfeld, Skeena Fisheries Commission, Hazelton, BC. 
Project Cost: $42,014 CAN $35,712 US 
 
The purpose of this project is to assess fish passage to a diversity of fish habitats that have been 
disconnected in the past by Highway #16 and CN Rail culvert installations and to prioritize 
restoration efforts. Ensuring that upstream components remain connected for the free migration of 
spawning adults and rearing juvenile fish is a critical aspect of maintaining robust and healthy 
fish populations. Many kilometres of critical habitat that used to support salmonids are 
inaccessible due to improperly designed and installed fish passage structures along the highway 
and railway corridor paralleling the Bulkley River. These stream crossings require assessment to 
determine the feasibility and extent of restoration. This project will assess and prioritize options 
to restore free migration access. This project is part of a larger plan to assess and remedy fish 
access impacts due to linear development in the Skeena drainage. Highway #I6 Fish Passage 
Assessment in the middle Skeena - Terrace to Hazelton was funded by the PSC and completed in 
2004. In 2005, the PSC Northern Fund funded Highway #I6 and CN Rail Fish Passage 
Assessment on the lower Skeena from Terrace to Prince Rupert. This component will complete 
assessment of Highway #16 and the CN Rail right of way in the Skeena watershed. 
 

 Fish Passage Assessment of Highway 16 and  CN Rail in the Bulkley Watershed.  
 Final Report  Please contact PSC for additional information and project maps. 

 
 

Mid-Skeena Watershed Restoration Effectiveness Monitoring 
 

Project Lead: Allan Gottesfeld, Gitksan Watershed Authorities, Hazelton, BC. 
Project Cost: $62,795 CAN $53,376 US 
 
The purpose of this project is to conduct effectiveness evaluation on instream structures, riparian, 
road deactivation, and stream crossing works that were installed between four and eight years ago 
by watershed restoration programs. Well-designed and properly implemented evaluations are a 
prerequisite to determining the success or failure of watershed restoration. The objectives of these 
evaluations are: 

1. To document the configuration and condition of rehabilitation works; 



2. Monitor the effectives of rehabilitation works in improving fish and fish habitat; 
3. Prioritize future works if further rehabilitation or maintenance works are required. 

Currently within the Mid Skeena area, three sub-basins, the Kispiox, Kitsequecla, and the Suskwa 
have a number of roads deactivated, and twenty-eight instream and road crossing sites have been 
rehabilitated. This project will assess these sites utilizing the provincial standard effectiveness 
evaluation protocols, compile the results, and prepare a text and tabular report with an appended 
map series documenting the findings and setting priorities for future restorations efforts. Benefits 
include ensuring treatment designs and their applications are effective, and if not, provide 
technical feedback to refine designs, and to ensure funds are spent on the most cost-effective 
treatments. As well, the evaluations will rate the extent of the watershed recovery achieved.     
 

Mid-Skeena Watershed Restoration Effectiveness Monitoring.  Final Report 
Please contact PSC for additional information and project maps. 

 
 

In-stream Restoration Works in the Lower Nass Watershed 
 

Project Lead: Cheryl Stephens, Nisga'a Fisheries Department, New Aiyansh, BC. 
Project Cost: $50,000 CAN $42,500 US 
 
Between 1994 and 2001, The Nisga’a Tribal Council executed over $1 million worth of stream 
restoration projects in the lower Nass River watershed to address damage to salmon habitat 
caused by logging activity. Stream restoration was conducted in the Greenville, Diskangieq, 
Ginlulak, Ansedagan, Zolzap,  Kwinyarh, and Kwiniak systems. Effectiveness evaluation of these 
works in 2001 showed that they were effective in providing quality fish habitat and were heavily 
used by coho salmon. Prescriptions for additional works in Ksemamaith Creek and Ansedagan 
Creek were completed in 1999 and 2001, respectively, but remain unfunded. Habitat damage to 
these systems included channel over widening, loss of instream cover, bank instability and 
erosion, channel avulsion and degraded spawning habitat. While coho stocks have been 
recovering over the last 5 years in the Nass area, some of these streams remain below productive 
capacity, including Ksemamaith Creek, Ansedagan Creek and Kwiniak tributary 3C-1. 
Furthermore, effectiveness evaluations in 2005 revealed that remedial works are required in 
Ansedagan Creek to better connect good quality off-channel summer rearing and overwintering 
habitat and reduce channel avulsion or migration resulting from a log jam formed following a 
very large flood event in 2003. This project will conduct previously prescribed instream 
restoration works and recommended remedial works in three streams: Ksemamaith Creek, 
Ansedagan Creek and lower Kwiniak Tributary 3C-1. 
 

Nass River Stream Habitat Restoration Project - 2006 Stream Habitat Restoration 
Construction Report.  Final Report 

 
 

Taku River Satellite Imagery 
 

Project Lead: Mark Connor, Taku River Tlingit First Nation, Atlin, BC. 
Project Cost: $38,371 US  
 
This project will acquire high-resolution baseline imagery (0.60 m resolution) of the Lower Taku 
River floodplain that would be shared by cooperating agency and tribal entities in Alaska and 
Canada. Recent advances in high-resolution, remotely sensed digital products are now available 
and provide the advantage of immediate integration with Geographic Information Systems (GIS) 



for map making and spatial assessments/analyses. High-resolution imagery of the Taku River 
corridor would provide important information for this area and help to improve the understanding 
of important freshwater spawning and rearing habitats, and augment the management of these 
important salmon habitats. This imagery will provide a spatial data layer on which to map more 
specific fisheries information including important spawning, barriers, telemetry locations, and 
over-wintering/critical rearing areas.  Having recent high-resolution imagery will also assist in 
analysis of aquatic habitats at a landscape level, and enable comparisons between different 
reaches of the river during spatial analyses/assessments. The imagery will augment 
determinations of the absolute (in km2) and relative area (as a percentage) each habitat type 
occupies within a given area, and allow for comparisons to other reaches or the same reach over 
time. In addition, the imagery will enhance the ability to conduct analysis of associations and 
relationships between habitat types and fish species utilization and distribution across an area of 
interest in relation to larger landscape features (e.g. spawning areas in relation to locations of 
alluvial fans). 
 

 
 
Taku River Satellite Imagery Final Report.  Final Report 

 
 
 
 
 
 



IMPROVED INFORMATION 
 
 
SOCKEYE SALMON 
 
Sockeye Salmon SNP Development to Enhance Microsatellite Genetic Stock Identification 

Database and Reduce Costs Associated with Genetic Stock Analysis 
 
Project Lead: Kristi Miller, DFO, Molecular Genetics, Pacific Biological Station, Nanaimo, 

BC. 
Project Cost: $88,235 CAN $75,000 US   
 
Microsatellite loci and SNP loci have the potential to resolve different aspects of population 
structure. Most microsatellite loci are considered selectively neutral, hence the patterns of genetic 
variation most closely reflect the demographics (or linkage history) of populations. The sockeye 
salmon stock ID baseline produced by the PBS Molecular Genetics Laboratory (MGL) and 
currently utilized in real time fisheries management applications by the Pacific Salmon 
Commission contains a combination of microsatellite loci and an MHC locus, and the high 
accuracy and precision of this database (enabling even individual identification to stock on a 
coastwide basis) is in part due to the power of combining these two marker classes (i.e. targeting 
demographic and adaptive differentiation among stocks). The MGL currently genotypes MHC 
using a mutation detection system (Denaturing Gradient Gel Electrophoresis, or DGGE) that has 
proven difficult for some laboratories to utilize. Hence, to increase the ease of standardization of 
the MHC locus, this project will develop a SNP detection system that will replace DGGE 
genotyping of this locus. The MGL has also recently identified a number of novel unlinked MHC 
genes that could add significant power and reduce turn-around time of in season samples if 
developed as SNPs (Miller et al. Submitted). In addition, through the gene array program on 
sockeye migration physiology, the MGL has identified a number of genes that are differentially 
expressed among stocks during migration, and would also be of potential use for SNP 
development. Herein, this project will develop SNPs from these novel MHC genes and genes 
expressed during migration. The SNPs developed herein would be used to update existing 
baselines and reduce the laboratory technical requirements (DGGE) for stock identification 
applications. Hence, this new combined marker database will offer increased transportability 
among cooperating research agencies. The researchers are ultimately looking towards developing 
a stock ID baseline that is not only easily transportable between laboratories and faster and 
cheaper to use for both in and out of season applications, but is also economical to develop.  

 
Single Nucleotide Polymorphisms Identified in Sockeye Salmon.  Final Report 

 
 

Northern Boundary Area Sockeye Salmon Genetic Stock Identification 
 
Project Lead: Richard Wilmot, National Marine Fisheries Services, Auke Bay Laboratory, 

Juneau, AK. 
Project Cost: $70,918 US 
 
Provisions of the 1999 Pacific Salmon Treaty specify harvest sharing arrangements of Nass and 
Skeena River sockeye salmon returns for the U.S. and Canada. The United States is allowed to 
harvest a fixed percentage of the annual allowable harvest (AAH) of Nass and Skeena sockeye 
stocks in Alaska's District 101 gillnet and District 104 purse seine fisheries. Accurate estimates of 
the stock-specific catch in commercial fisheries of each nation are required to estimate the total 



return of these stocks, and the percentage of each stock caught in treaty-limited fisheries. Annual 
catches over or under the agreed percentage are made up for in subsequent years. In Alaska this 
project would provide funding for stock identification of weekly samples from commercial 
catches in the District 101 gillnet fishery and District 104 seine fishery using the SNP baseline 
developed by ADF&G and ABL. Samples collected from the 2006 District 101 gillnet fishery and 
the District 104 seine fishery will be analyzed in 2006 and 2007. The specific objective is to 
determine the proportion of Nass, Skeena and southeast Alaska origin sockeye salmon harvested 
in the District 101 gillnet fishery and the District 104 seine fishery with acceptable levels of 
accuracy.   
 

 Northern Boundary Area Sockeye Genetic Stock Identification (NMFS).  Final Report 1 
Northern Boundary Area Sockeye Genetic Stock Identification (ADFG).  Final Report 2 

 
 

Area 3-4 Sockeye Genetic Stock ID Program 
 
Project Lead: Dave Peacock, DFO, Head of Stock Assessment, North Coastal BC, Prince 

Rupert, BC. 
Project Cost: $50,574 CAN $42,988 US 
 
The project is to fund new sockeye DNA baseline sample collection of Canadian sockeye in cases 
where the quality of archived samples was insufficient or not previously collected and to support 
the Alaskan SNP development project. The Northern Boundary Technical Committee will be 
involved in supporting the project. The other aspects of the program are covered by the funds 
remaining from the approved 2004 northern fund project. 

 
 Final Report outstanding. 

 
 

Population Estimate for Alsek River Sockeye Salmon 2006 
 
Project Lead: Bill Waugh, DFO, Stock Assessment, Whitehorse, YT. 
Project Cost: $10,200 CAN $12,000 US 
 
Prior to 2000, the Alsek River sockeye salmon escapement was unknown because stock 
assessment projects to determine system-wide escapements had not yet been developed. 
Escapements were known for the Klukshu River, which has a salmon counting weir run by DFO 
in co-operation with the Champagne-Aishihik First Nation (CAFN). An escapement goal was 
developed for the Klukshu River in 2000 but very little else was known about the magnitude of 
run sizes and system wide production capacity. In 2000, a pilot project was initiated to determine 
the feasibility of assessing the drainage wide escapement for sockeye salmon. After encouraging 
results from the 2000 study, the program was continued from 2001 through to 2004. In 2005, the 
sockeye run to the Klukshu system was record low and information is lacking as to how 
widespread (within the Alsek drainage) this stock failure was.  

 
Population Estimate for Alsek River Sockeye Salmon 2005.  Final Report 

 
 
 
 
 



Analysis of Alsek River Sockeye Salmon Mark-Recapture Data Collected from 2000-2004 
 
Project Lead: Michael Link, LGL Alaska Research Associates, Inc, Anchorage, AK. 
Project Cost: $49,919 US 
 
Alsek River sockeye salmon were tagged near Dry Bay and were recaptured in the Alsek River 
drainage in Canada annually from 2000-2004. This project is directed at a detailed analysis of the 
data from the five annual tagging studies. Other than an estimate from 1983, the data collected in 
2000 through 2005 represent the only total annual abundance estimates for sockeye salmon 
returning to the Alsek River. Knowing total abundance and the fraction of that total represented 
by the long-monitored Klukshu River portion of the stock is critical information toward further 
progress on an overall MSY-based escapement goal for Alsek sockeye salmon and is critical for 
technical evaluation of performance of the U.S. Dry Bay fishery as an indicator of total 
abundance and usefulness toward implementation of abundance-based management of the Alsek 
River sockeye salmon stock via the Treaty process. Without a detailed technical analysis of these 
data, agencies responsible for management of this stock will have to rely on estimates developed 
to date that may be biased and are based upon somewhat cursory technical analysis. 
 

Mark-Recapture Studies of Alsek River Adult Sockeye Salmon Stocks from 2000 to 2004.  
Final Report 

 
 

Mark-Recapture and Radio Tagging for Stikine River Sockeye Salmon 2006 
 
Project Lead: Bill Waugh, DFO, Stock Assessment, Whitehorse, YT. 
Project Cost: $211,764 CAN $180,000 US   
 
The project will assess the in-river run size, stock composition, run timing, harvest rate and 
distribution for sockeye salmon stocks within the Stikine River drainage using proven mark-
recapture techniques (as per Stikine sockeye 2000-2005) and a radio telemetry component (as per 
Stikine sockeye 2004-2005) which will include stationary towers and aerial surveys to track radio 
tagged sockeye salmon. The spaghetti and radio tags will be applied through a joint DFO and 
ADF&G program funded, upon approval, through the Northern Fund of the PSC. Results from 
the program will be used to develop and improve the abundance based management regime for 
sockeye salmon as specified in the current Transboundary Rivers annex of the Pacific Salmon 
Treaty. Data regarding distribution will be used to assess the completeness of baselines being 
developed for improved stock ID. It will also be useful in determining where additional 
enumeration programs (i.e. weirs, aerial surveys) should be located if necessary. Radio telemetry 
data will also be useful in responding to development proposals (mining, hydro, transportation) 
which may have a high potential to negatively affect salmon habitat.  

 
Abundance of the Sockeye Salmon Escapement in the Stikine River Drainage, 2006.  
Final Report 1 
Mark-Recapture and Radiotelemetry Studies of Stikine River Adult Salmon, 2000-2005.  
Final Report 2 

 
 
 
 
 
 



Kitwanga River Sockeye Salmon Enumeration. Year 3 
 
Project Lead: Mark Cleveland, Gitanyow Fisheries Authority – Gitanyow Huwilp Society, 

Kitwanga, BC. 
Project Cost: $50,000 CAN $42,500 US 
  
The Kitwanga River is biologically rich, supporting populations of all six species of Pacific 
salmon. It is a tributary of the Skeena River and despite being small in size, it produces a 
significant portion of the overall Skeena salmon stock that returns on a yearly basis. A species of 
significant importance in the Kitwanga drainage are sockeye salmon. Historically, Kitwanga 
sockeye numbered in the 10’s of thousands, and were actively fished for sustenance purposes by 
the Gitanyow People who inhabit the watershed. However, today due to drastic declines in 
Kitwanga sockeye abundance, the stock is no longer fished for Food, Social and Ceremonial 
purposes. In response to the conservation concern for Kitwanga sockeye, the GFA have initiated a 
Kitwanga sockeye rebuilding program to preserve the genetic uniqueness of the stock. Studies 
have been on going since 1999 and among one of the highest priority tasks has included the 
collection of accurate adult escapement on a yearly basis. With accurate adult escapement 
information, biologists are able to implement more adequate stock rebuilding initiatives, monitor 
the benefits of rebuilding projects and help ensure the stock persists for future generations. The 
Enumeration of Kitwanga sockeye has been on going since 2000, first through the operation of a 
temporary fence in the upper parts of the watershed, and more recently through the operation of 
the Kitwanga River Salmon Enumeration Facility. The Kitwanga River Salmon Enumeration 
Facility is a more permanent means of identifying and counting salmon near the mouth of the 
river, allowing for not only the accurate determination of sockeye escapement, but also for 
chinook, pink, chum, coho and steelhead. Data collected through the project will not only help 
guide the Kitwanga sockeye rebuilding project but will also help assess the health of all salmon 
species inhabiting the Kitwanga River and the middle Skeena as a whole.   

 
Kitwanga River Sockeye Salmon Enumeration, 2006.  Final Report 

 
 
Lakelse Lake Sockeye Rehabilitation Program: Tributary Sockeye Escapement Monitoring 

and Video Mapping: Year 2 
 
Project Lead: Wilfred McKenzie, Kitselas First Nation, Director of Natural Resources, Terrace, 

BC. 
Project Cost: $12,100 CAN $10,285 US 
 
The Lakelse Lake sockeye salmon are currently depressed relative to historic levels. Lakelse Lake 
sockeye spawn in thirteen tributary creek draining into Lakelse lake, with the three largest being 
Williams creek, Scully Creek and Sockeye Creek. Visual foot surveys are carried out on some 
systems but coverage is not complete. Standardization and improvements of the visual surveys 
are required to assess current status and the response of Lakelse Lake sockeye to other 
rehabilitative measures being planned as apart of the Lakelse Lake sockeye Rehabilitation 
Program. Spawner counts over the past few years have indicated very low escapements into 
Lakelse Lake tributary streams. Adult escapement monitoring, in concert with juvenile acoustic 
surveys of the lake, is high priority stock assessment project for the Lakelse Lake Sockeye 
Rehabilitation Program.  
 

Lakelse Lake Sockeye Rehabilitation Program: Tributary Sockeye Escapement 
Monitoring: Year 2.  Final Report 



Skeena Sockeye Juvenile Rearing Lakes Assessment 
 
Project Lead: Allan Gottesfeld, Skeena Fisheries Commission, Head Scientist, Hazelton, BC. 
Project Cost: $27,572 CAN $23,436 US 
The researchers propose to quantify the number of sockeye fry rearing in 4 Skeena watershed 
lakes through the use of a scientific echosounder and concurrent trawl and gillnet sampling. 
Sockeye fry sampling will be used with the geo-referenced echosounding data to produce sockeye 
fry population estimates and rearing densities as well as estimates for competitor limnetic species 
for each surveyed lake. Kitwanga and Lakelse Lakes are two high priority lakes to be included in 
this proposed project. The sockeye stock abundance in both of these lakes is depressed and 
recovery strategies are currently under development for these stocks. Part of this project is to 
support those recovery efforts with quantitative data on the sockeye fry populations in these two 
lakes. Kluayaz and Kluatantan lakes are two lakes in the upper Skeena that support small wild 
sockeye stocks but which have not been quantitatively assessed in the past. This project will not 
only deliver the first sockeye fry population estimate for both of these lakes but will also provide 
the first fry samples for growth rate and stomach content analysis. These fish are harvested in 
both Canadian and American fisheries and are therefore directly relevant to the Pacific Salmon 
Treaty. 

 
Skeena Sockeye Lakes Hydroacoustic Surveys Report 2006.  Final Report 
 

 
Rivers Inlet Echo-Sounding Program (Sockeye) 

 
Project Lead: David Stevenson, Rivers & Smith Salmon Ecosystems Planning Society, Comox, 

BC. 
Project Cost: $55,008 CAN $46,757 US   
 
Owikeno Lake sockeye migrate through Rivers Inlet on the central coast of British Columbia. 
Owikeno Lake sockeye historically supported a commercial fishery of 500,000 to 1.5 million 
sockeye per year until sockeye returns became variable in the 1970’s with declining production 
after that time (Riddell 2004). Total production declined markedly after the 1993 return, 
prompting development of a draft recovery plan (Holtby 2000) and recent implementation of 
several recovery initiatives (RSSEPS 2003). A recovery program has been initiated by the 
Department of Fisheries and Oceans and the Rivers and Smith Salmon Ecosystem Planning 
Society. There are currently no commercial fisheries in Rivers Inlet due to dramatic population 
declines in the 1980s-90s. Modest harvests by the Wuikinuxv food fishery have continued. The 
primary purpose of the Rivers Inlet echo sounding project is to index the returning abundance 
(using acoustics) of Owikeno Lake sockeye in Rivers Inlet as a possible inseason management 
tool. Current escapement estimation procedures for Owikeno Lake sockeye are neither 
sufficiently reliable nor timely enough to assist in inseason fishery management decisions. A 
historic echo sounding program (1967-1991) provided managers with an early indication of stock 
abundance and assisted with in-season management of the commercial gillnet fishery. Assessing 
adult escapements more accurately will improve our understanding of stock status and allow for 
improved in-season management of recovering Rivers Inlet sockeye when fisheries re-open. 
Specifically, this project will lead to: 
1. Improved inseason management of Rivers Inlet sockeye, and; 
2. Increase the potential for harvest of Rivers Inlet sockeye. 

 
Estimating Relative Abundance of Rivers Inlet Sockeye Salmon: 2006.  Final Report  

 



 
CHINOOK SALMON 
 

Estimating the Chinook Salmon Stock Composition of Southeast Alaska Fisheries Using 
Genetic Stock ID 

 
Project Lead: William Templin, Alaska Department of Fish and Game – Gene Conservation 

Laboratory, Anchorage, AK. 
Project Cost: $230,000 US 
 
The use of genetic stock identification to estimate mixture components of chinook salmon 
harvests is well established in the scientific literature (e.g. Marshall et al. 1991; Miller et al. 
1993). Between 1999 and 2003, the State of Alaska used genetic stock identification based on a 
coastwide allozyme database (Teel et al. 1999) to estimate the composition of the commercial 
troll fishery harvest (Crane et al. 2000, Templin et al. in review). At the same time, samples were 
collected from sublegal-sized chinook salmon encountered in the summer troll fishery, providing 
important information for evaluating assumptions of stock-specific survival rates. Initial estimates 
demonstrated that the stock composition of the sublegal encounters was substantially different 
than assumptions used for management purposes (Bloomquist and Carlile 2002, Templin et al. in 
prep). Beginning in 2003 genetic stock identification was extended to cover every fishery 
harvesting chinook salmon in Southeast Alaska (SEAK) waters for a period of two years with the 
intent to use the recently-developed GAPS baseline of DNA-markers. Sampling of legal and 
sublegal chinook salmon from the seine, gillnet, and sport fishery harvests ended in September 
2005, while sampling from the troll fishery will end in September 2006. This project will extend 
genetic stock identification coverage of the troll and sport fishery harvests of chinook salmon in 
SEAK until the close of the late winter troll fishery in 2007. Stock composition estimates will 
also be provided for the District 108 and 111 directed net fisheries. This project will provide 
estimates of the stock composition of chinook salmon harvests in selected SEAK fisheries for 
each stock group present for an additional year.  
 

Estimating the Chinook Salmon Stock Composition of SEAK Fisheries.  Final Report 
 

 
BC North Coast Chinook DNA Baseline Improvement 

 
Project Lead: Ivan Winther, DFO, Stock Assessment, Prince Rupert, BC. 
Project Cost: $16,470 CAN $14,000 US 
 
In this project existing DNA baseline samples of chinook salmon spawning populations from the 
North Coast of British Columbia will be augmented. Attempts have been made to collect chinook 
tissue samples from most North Coast systems in the past including a project funded by the 
Northern Fund in 2004. DNA baseline data allow for further refinement of chinook population 
units relevant to planning and management. Collection of DNA samples from spawning 
populations of chinook salmon support regional and international baselines. DNA baseline tissue 
samples have been collected from chinook populations in the North Coast since 1991; most 
collections were obtained after 1995 by Fisheries & Oceans Canada crews or contractors. DNA 
samples have been collected from most of the larger chinook spawning populations in the North 
Coast, however, many remote or smaller spawning populations have not been sampled. Complete 
DNA baselines exist for systems that are readily accessible with large chinook populations or 
systems covered by crews. The remaining systems have significant challenges to sampling 
chinook either due to their location, water conditions, or the size of the stock present. Thus 



sampling opportunities are limited and it may take several years to reach the optimum number of 
200 tissue samples from each stock. DNA stock composition data are delivered annually to the 
fishing community and the public during the post season review process. Stock composition data 
are also provided to the volunteers that have collected the data to relate their contribution to the 
project. 
 

Collections of DNA Baseline Tissues from Chinook Salmon in the North Coast of British 
Columbia in 2006.  Final Report 

 
 

Queen Charlotte Islands Sport Chinook DNA Stock Composition 
 
Project Lead: Ivan Winther, DFO, Stock Assessment, Prince Rupert, BC. 
Project Cost: $31,000 CAN $26,350 US 
 
The marine sport fishery in the Queen Charlotte Islands has grown to exceed catches of 74,000 
chinook salmon annually. DNA analyses of tissues collected from this fishery will allow for 
estimates of stock specific impacts and comparison to coded wire tag estimates of stock 
contributions to this fishery. Tissue samples from chinook salmon caught in the Queen Charlotte 
Islands sport fishery (Areas 1 and 2) will be collected. The project will allow estimation of sport 
fishery impacts on chinook by stock. These data would be useful to the assignment of chinook 
mortalities for the purposes of specific stock management (e.g. WCVI chinook or local concerns 
for Yakoun River or Kwinamass River chinook) and for accounting of Nisga’a Treaty 
entitlements. Funding only applies to the analysis of DNA tissues. Sample collection will be 
accomplished through and existing creel survey programs and voluntary participation by the 
commercial sport industry. DNA stock composition data are delivered annually to the fishing 
community and the public during the post season review process. Stock composition data are also 
provided to the volunteers that have collected the data to relate their contribution to the project. 
 

Stock Composition of Chinook Salmon Caught in the Queen Charlotte Islands Sport 
Fishery in 2006.  Final Report 

 
 

Northern British Columbia Troll Chinook Stock Composition from DNA 
 
Project Lead: Ivan Winther, DFO, Stock Assessment, Prince Rupert, BC. 
Project Cost: $55,000 CAN $46,750 US 
 
The troll fishery in the Queen Charlotte Islands (NBC troll) is the largest chinook salmon fishery 
in the North Coast with recent annual catches exceeding 150,000. The NBC Troll fishery is one 
of the fisheries defined within the Aggregate Abundance Based Management Regime by the 
Pacific Salmon Treaty (PST). Stock compositions and contributions to the fishery as measured 
from DNA analyses may be compared with the results from coded wire tag (CWT) data. CWT 
data support the chinook model currently used by the PST to set international chinook allocations. 
DNA data are used to estimate chinook stock composition in-season. The stock composition data 
are used to manage fisheries to avoid stocks of concern. Stock definition is essential to the 
ultimate objectives of defining stock specific fishery impacts and productivity estimates to ensure 
that chinook stocks are perpetuated. Canada currently has domestic concerns for weak stocks on 
the West Coast of Vancouver Island (WCVI). DNA data supplement CWT data to estimate 
fishery impacts on stocks of concern. Understanding stock compositions and rebuilding weak 
stocks assists in avoiding fishery closures (like 1996). The project will provide age and stock 



specific data for chinook catches in the NBC troll fishery and general stock composition data for 
weak stock considerations and support of treaty accounting. DNA data may also be compared 
with coded wire tag estimates of stock contributions to this fishery. Tissue samples from chinook 
salmon caught in the Queen Charlotte Islands troll fishery (Areas 1 and 2) will be collected. The 
project will allow estimation of troll fishery impacts on chinook by stock and build on a time 
series of DNA data.   
 

Stock Composition of Chinook Salmon Caught in the Northern British Columbia Troll 
Fishery in 2006.  Final Report 

 
 
Area 3 & 4 Seine Fishery Encounters & Stock Composition of Chinook Salmon from DNA 

 
Project Lead: Ivan Winther, DFO, Stock Assessment, Prince Rupert, BC. 
Project Cost: $32,353 CAN $27,500 US 
 
Special seine fishing restrictions have been in place in Pacific Fishery Management Areas 3 and 4 
since 1999. Under these restrictions seine fishing vessels must release all chinook salmon 
encountered in the fishery. The seine fishery targets sockeye and pink salmon destined for Nass, 
Skeena and surrounding watersheds. Chinook encounters in the seine fishery exceeded 10,000 
pieces in 2001. Studies of the short term (24 hr) mortality of chinook salmon encountered by the 
seine fishery in Chatham Sound were found to be 72% for chinook < 53 cm, 48% for chinook 
from 53-71 cm and 21% for chinook > 71cm. The small and medium sized chinook made up 77% 
of chinook encounters in 2001. Preliminary examination of the stock composition of seine caught 
chinook using DNA analysis in 2003 found that the stock composition of chinook salmon 
encountered by seines in Areas 3 & 4 differed greatly with size. DNA analysis was completed for 
tissue collections from 124 large (>65cm) and 66 small (<65 cm) chinook salmon encountered in 
the seine fishery. Most of the large chinook were from the Skeena, Nass and Stikine watersheds. 
However, small chinook encountered by the seines were predominantly from the Puget Sound, 
the East Coast of Vancouver Island and the Northern BC Mainland (excluding Skeena and Nass) 
stock groups. A subsequent study in 2004 found similar results for small chinook but included a 
significant contribution of chinook from the West Coast of Vancouver Island in the sample of 
large chinook. Stock composition data collected from chinook salmon released from the seine 
fishery allow mortalities to be assigned to the appropriate stocks. DNA analyses of tissues 
collected from this fishery will allow for comparison to stock composition parameters currently 
used in the PST chinook model. The project will allow estimation of seine fishery impacts on 
chinook by stock. These data would also be useful to the assignment of chinook mortalities for 
the purposes of accounting for Nisga’a Treaty entitlements and other local stock management 
(e.g. concerns for Kwinamass chinook).     
 

Stock Composition of Area 3 & 4 Seine Fishery Encounters of Chinook Salmon in 2006.  
Final Report 

 
 
Chickamin River Chinook Salmon Coded-Wire Tagging and Escapement Sampling Project 
 
Project Lead: Red Weller, Alaska Department of Fish and Game, Douglas, AK. 
Project Cost: $130,000 US   
 
This stock is included in the escapement indicator stocks used by the Chinook Technical 
Committee of the Pacific Salmon Commission to judge stock status of naturally spawning 



chinook salmon stocks coast-wide, and to judge performance in Chapter 3 of the June 1999 
Agreement. Recoveries of CWT tagged fish will allow managers to estimate the tagging fraction 
and to estimate the harvest in all marine fisheries where coded-wire tagged fish are sampled and 
to expand them by the correct expansion factor. The data will be used to revise escapement goals 
and improve fishery management needed to achieve maximum sustained yield from this stock.  
Providing high-quality escapement enumeration data for index stocks of chinook salmon and 
ensuring these data meet minimum USCTC standards is important to abundance-based 
management of PSC chinook fisheries for two reasons. First, the CTC uses the CTC chinook 
model to evaluate potential coast-wide fishery management options being considered or planned 
by the PSC and/or other fishery management agencies as well as to assist in evaluating fishery 
management decisions already made. Abundance indices in the CTC model are based, in part, 
upon escapement data. A second reason this work is important is for stock specific, rather than 
coast-wide, implementation of abundance-based management regimes. Existing commercial and 
sport fisheries in SEAK could be used to fine-tune management of Behm Canal chinook salmon. 
Surplus production could be harvested in terminal or near terminal fisheries if data limitations 
concerning stock status were adequately addressed and if accurate pre-season forecasts were 
developed for use in pre-season and in-season management. . With the data gaps addressed, an 
abundance-based approach for specifically managing Behm Canal stocks of chinook can be 
developed. This project will also improve our understanding of chinook salmon spawning and 
rearing habitat.  

 
Chickamin River Chinook CWT Project July 1, 2006 to June 30, 2009.  Final Report 

 
 

Chilkat River Chinook Salmon Coded Wire Tagging Project 
 
Project Lead: Randy Ericksen, Alaska Department of Fish and Game – Division of Sport Fish, 

Haines, AK. 
Project Cost: $90,000 US 
 
The Chilkat River produces third or fourth largest population of chinook salmon in Southeast 
Alaska. Chinook salmon escapement to the Chilkat has been estimated annually since 1991 by 
on-going mark-recapture programs with escapements ranging from 2,035 to 8,100 large (3- to 5-
ocean-age) fish and an average precision (CV) of 15%. A biological escapement goal of 1,750 to 
3,500 large chinook salmon was adopted for the Chilkat in 2003. The CTC uses a Chinook Model 
for various analyses. One important output from this model is estimation of an annual Abundance 
Index (AI) that is used to specify annual harvest limits in aggregate abundance-based 
management regimes (AABM). Southeast Alaska (SEAK) sport, net and troll fisheries are to be 
managed under an AABM approach. The stepped catches are based on the annual AI generated 
from the CTC Chinook Model. At present, the Chinook Model includes one SEAK "model stock" 
in the annual AI. Inclusion of a single SEAK stock has limitations because: 1) the escapements of 
the five largest chinook salmon stocks in SEAK are not included and 2) differences in distribution 
and exploitation of the six stocks that are included warrant further separation. For that reason, 
ADFG has developed data for five separate model stocks that utilize escapement data for 
SEAK/TBR stocks and proposes to include them in the CTC modeling process when capabilities 
and agreement exist to include more stocks in the Chinook Model. Of interest in this project is the 
SEAK Northern Inside model stock, which would be weighted heavily toward the Chilkat data 
due to its stock size in relation to that of the King Salmon River stock.  
 

Production, Escapement and Juvenile Tagging of Chilkat River Chinook Salmon in 2006.  
Final Report 1 



Habitat-Based Chinook Escapement Goal Calibration: Clear Rivers in Northern BC 
 
Project Lead: Chuck Parken, DFO, Research Biologist, Nanaimo, BC. 
Project Cost: $62,606 CAN $53,215 US 
 
This proposal is for continuation of a project funded by the Northern Endowment Fund in 2005. 
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 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. 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 involves estimating total 
escapement by mark-recapture or direct count methods while performing the index method, 
which is typically peak counts from visual surveys. The researchers will attempt to address the 
primary objective of generating expansion factors for visual escapement indices at three sites, two 
coastal streams and a tributary of the Skeena River. On the two coastal streams, the Kwinamass 
River and the Khutzeymateen River, mark-recapture programs will provide escapement estimates 
with a reasonable level of accuracy to allow for the development of expansion factors for existing 
visual indices of escapement. The Skeena River tributary selected for the program is the 
Kitwanga River. At this site the project is the inverse; the researchers will generate visual indices 
of chinook salmon escapement for a system where a true estimate of escapement is derived from 
a counting fence. 
 

Calibration of Chinook Salmon Escapements to Three Clear Rivers in Northern BC.   
Final Report 

 
 

Habitat-Based Chinook Escapement Goal Calibration: Dean River, Northern BC 
 
Project Lead: Julian Sturhahn, DFO, Chinook Salmon Stock Assessment, Campbell River, BC. 
Project Cost: $83,000 CAN $70,550 US 
 
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 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. 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 involves estimating 



total escapement by mark-recapture or direct count methods while performing the index method, 
which is an AUC estimate based on six helicopter flights. This project will develop an expansion 
factor to convert chinook spawner indices to estimates of total escapement for glacially-
influenced rivers in northern BC, which involves estimation of the total escapement to the Dean 
River. This information will help establish habitat-based escapement goals for glacially-
influenced rivers in northern BC.   
 

Habitat-Based Chinook Salmon Escapement Goal Calibration:Dean River, Northern BC, 
2006.  Final Report 

 
 
COHO SALMON 
 

Taku River Coho Salmon Escapement and Smolt Tagging Augmentation 
 
Project Lead: Ed Jones, Alaska Department of Fish and Game, Douglas, AK. 
Project Cost: $196,000 US 
 
The stock assessment program on coho salmon originating from the Taku River is a cooperative 
effort among the Alaska Department of Fish and Game (ADF&G), Fisheries and Oceans Canada 
(DFO), and the Taku River Tlingit First Nation (TRTFN). Each spring since 1991, coho salmon 
smolt have been tagged with coded wire tags as they emigrate from the Taku River. Then in the 
following year, returning adults are sampled for these tags using fishwheels and set gillnets 
operated near Canyon Island in the lower Taku River. At the same time, adults are tagged as part 
of a two-event mark-recapture study to estimate the inriver abundance and sampled for age, sex, 
and length composition data. Upriver, in Canada, adults are inspected in the commercial gillnet 
fishery. Typically the commercial fishery ceases in late August and it is necessary to obtain tag 
ratio information by contract. Data gathered from these efforts has provided estimates of inriver 
abundance and escapement since 1987, estimates of harvest, exploitation, survival, smolt 
abundance, and total run since 1992, and run forecasts since 1996. These combined efforts inriver 
along with adult sampling programs in the various marine fisheries allow detailed stock 
assessment analyses. Because of the many fisheries that utilize the Taku River stock of coho 
salmon and the need for a biological escapement goal on adult coho salmon and newly 
implemented directed chinook salmon fisheries, the researchers propose that the Northern Fund 
augment the existing budget to: (1) allow the addition of another smolt trapline in order to boost 
chinook and coho smolt tagging numbers and the associated coded wire tag marked fractions, (2) 
allow the operation of the coho adult tagging project through the first week of October to 
encompass the majority of the adult run, and (3) run the coho recapture effort through the 
duration of the tagging project. Coho salmon returning to the Taku River pass through an offshore 
troll fishery before entering inside waters where they encounter seine, drift gillnet, and 
recreational fisheries. After entering the river, the remaining coho salmon are exposed to a 
drift/set gillnet fishery in Canada. Such a resource is worthy of a stock assessment program that 
directly estimates production parameters such as harvest, escapement, exploitation rate, smolt 
production, survival rates and brood year production. This project will provide annual estimates 
of escapement necessary to refine escapement goals and forecast runs and to implementation of 
abundance-based management.  

 
Taku River Coho Salmon Escapement and Smolt Tagging Augmentation (ADFG).  
Final Report 1 
Taku River Coho Salmon Escapement and Smolt Tagging Augmentation 2006 (DFO). 
Final Report 2 



 
 

Stikine River Coho Salmon Radio Telemetry 
 
Project Lead: Peter Etherton, DFO, Stock Assessment, Whitehorse, YT. 
Project Cost: $198,970 CAN $169,125 US 
 
The 1999 Pacific Salmon Treaty agreement requires development of new abundance-based 
management regimes for Stikine River coho salmon, supposedly by 2004. A central requirement 
of an abundance-based management program is the development of defensible abundance 
estimates; ideally stock specific abundance and run timing. From 2000 to 2003, a joint 
Canada/U.S. coho mark-recapture study was conducted as a pilot experiment; however, because 
the numbers of tags applied and recovered were both low, the estimates of run size were 
relatively weak and therefore did not provide a reliable measure of abundance. As an alternative 
approach to mark-recapture, coho radio telemetry commenced in 2005 and it is proposed that it 
continue for at least one more year; ideally it should cover a life cycle. The study design will not 
provide an immediate estimate of total run size, but is designed to assess stock specific run timing 
and spawning distribution with the objective of identifying key, representative coho stocks. These 
key stocks will become the objects of focused enumeration and sampling projects leading to a 
system wide population estimate by expansion of spawning abundance and catch of key coho 
stocks. Because of the important linkage to the future Stikine coho assessment program, it is felt 
that more than one year of radio tagging data is essential to the selection of key stocks (there is a 
high risk that one year may not be representative). The 2005 telemetry study is still in progress 
with the final telemetry flight scheduled for early November, 2005. The analyses thus far 
indicates that the majority of the coho stocks are concentrated in the lower reaches of the Stikine 
River and that the present index sites may not reflect distribution of the 2005 marked coho. Over 
the long term, the inriver population estimates derived from an expansion of key stock sizes will 
be co-related with the performance of a coho test fishery to be conducted in concert with the 
above. It is anticipated that the performance of the test fishery, which has been done since 1986 
(some years were incomplete) will provide the basis for the development of an inseason 
abundance based management model; similar to the Stikine River sockeye model presently 
utilized. 
 

Distribution of Radio Tagged Coho Salmon in the Stikine River Drainage, 2006.  
 Final Report 

 
 

Development of an In-season Abundance Assessment Method for Northern BC Coho 
Salmon to Improve Harvest Advice 

 
Project Lead: Joel Sawada, DFO, Stock Assessment North Coast, Prince Rupert, BC. 
Project Cost: $24,517 CAN $20,840 US 
 
Current management of northern BC coho lacks a feedback response in which exploitation levels 
and harvest plans are adjusted in-season in response to changes in stock size indicators. Lack of 
feedback response tends to cause over-exploitation on weak return years and under-exploitation 
on strong return years. The current coho management system may not adequately meet harvest 
and conservation objectives. Development of reliable in-season indicators of stock-specific coho 
salmon abundance is needed if coho fishery management in northern BC is to be improved. 
Therefore, the researchers propose to develop a quantitative approach for assessing the reliability 
of various stock-specific coho indicators. The goal of this research is to develop an in-season 



forecasting procedure that provides improved abundance assessment information within a time 
frame that is useful to in-season coho fisheries management. There are two specific objectives: 
(1) to develop a standard suite of in-season indicators of stock-specific coho salmon abundance; 
and (2) to develop a quantitative approach for including this information within an in-season 
management framework. Project success will make a significant contribution toward improving 
in-season stock assessment and management of coho salmon fisheries. In particular, timely in-
season abundance assessments can be used to set exploitation rate goals that reduce harvest on 
weak stocks, while focusing additional harvest effort on stronger stocks; thus balancing both 
conservation and harvest objectives for wild coho salmon resources. 
 

Development of an In-season Abundance Assessment Method for Northern BC Coho 
Salmon to Improve Harvest Advice.  Final Report 

 
 

Upper Nass Mark-Rate Sampling Program for Adult Coho Salmon: Kwinageese Weir 
Program 

 
Project Lead: Cheryl Stephens, Nisga’a Fisheries Department – Nisga’a Lisims Government, 

New Aiyansh, BC. 
Project Cost: $58,823 CAN $50,000 US 
 
Since 1994, the methodology to estimate the coho escapement to the Middle/Upper Nass River is 
based on a Petersen mark-recapture design that involves tagging a portion of coho caught at the 
Nisga’a Fisheries fishwheels and recovering tag information from only one recapture location. 
For a reliable mark-recapture study, it is recommended that for detecting biases associated with 
marks not being applied randomly over the entire run and/or marked fish not mixing with 
unmarked fish (i.e., different catchability between stocks during the tagging period) that several 
tributaries be monitored for tag recoveries unless the recovery sample (and tags recovered) is very 
large (e.g., recoveries of 10-15% of tags released). This project is aimed at collecting a third and 
final year of data to validate the current methodology of computing the system-wide estimate of 
Nass coho by: (1) enumerating adult coho salmon in the Kwinageese River during entire 
migration, (2) determining mark rates of adult coho salmon from tags applied at the lower Nass 
fishwheels and (3) collecting run-timing data from tagged coho salmon. The study has three 
objectives: (1) to deploy a digital video fish-counting system that yields accurate postseason 
information on numbers of coho returning to spawn to the Kwinageese system, (2) to obtain video 
images of sufficient quality to provide a census of coho salmon escapement in the Kwinageese 
River, and (3) to obtain video images of sufficient quality to determine mark rates of coho salmon 
in the Kwinageese River. Accurate adult escapement and mark rate information at another system 
other than Meziadin River, would allow managers to estimate more precisely the system-wide 
coho salmon escapement and harvest rates for Middle and Upper Nass coho stocks. These 
estimates are critical for the abundance-based management of Nass coho stocks and treaty 
implementation (i.e., US - Canada and Nisga’a - Canada Treaties). In addition, these escapement 
estimates assist in determining escapement goals (i.e., minimum, target and production-based) 
and forecasting run sizes, both pre-season and in-season. Alaskan and Canadian fisheries capture 
significant numbers of Nass coho. More reliable estimates of abundance for Upper Nass coho 
stocks is of interest to Alaska and Canada in order to maximize fishery opportunities without 
affecting the productivity of these stocks. 

 
Upper Nass Mark-Rate Sampling Program for Adult Coho Salmon:Kwinageese Weir 
Program, 2006.  Final Report 

 



MULTI-SPECIES 
 

Upgrading Pacific Biological Station Molecular Genetic Laboratory Infrastructure 
 
Project Lead: Terry Beacham, DFO, Aquaculture Division, Pacific Biological Station, 

Nanaimo, BC. 
Project Cost: $117,647 CAN $100,000 US   
 
Microsatellite variation has been demonstrated by the Pacific Biological Station Molecular 
Genetics Laboratory (MGL) to be very effective in Pacific salmon stock identification 
applications. For example, applications have developed for Fraser River sockeye salmon with the 
Pacific Salmon Commission and with DFO assessment and management staff for a range of 
salmon species. It is mandatory to have DNA sequencers in order to survey microsatellite 
variation in Pacific salmon. Microsatellite variation is anticipated to form the basis of salmon 
stock identification for a number of applications for the foreseeable future. Microsatellite 
variation provides resolution among populations that is not presently available with other 
techniques. Accurate estimation of stock composition is essential in order to ensure that the terms 
of the Pacific Salmon Treaty are met. With respect to the principles to guide the Northern Fund 
Committee, this project will aid in the conservation and protection of all species of salmon to 
ensure their sustainability and biodiversity. Identification of salmon populations of conservation 
concern will allow fisheries to be structured to avoid their exploitation, thus ensuring 
sustainability of the fishery and conservation of biodiversity. This project directly contributes to 
the implementation of the PST through providing the ability to estimate interceptions in mixed-
stock fisheries. Partnerships with American laboratories ensure that benefits accrue to fisheries 
management on both sides of the border.   
 

Upgrading Infrastructure of the Molecular Genetics Laboratory at the Pacific Biological 
Station (2005 Reports).  Final Report 1 Final Report 2 

 
 

Molecular Genetics Lab Infrastructure Upgrading 
 
Project Lead: Richard Wilmot, National Marine Fisheries Services, Auke Bay Laboratory, 
Juneau, AK. 
Project Cost: $52,000 US   
 
The specific objective of this project is to provide for the development of standardized genetic 
databases for salmon stocks from Southeast Alaska and Northern British Columbia that can be 
used to determine the origins of salmon harvested in mixed stock fisheries and that can also 
contribute to a better identification of factors that limit or restrict salmon production. The ability 
to identify discrete Pacific salmon stocks is critical for effective management decisions and 
evaluating treaty agreements. Advanced genetic techniques can increase resolution and accuracy 
in stock discrimination. These techniques include microsatellite DNA variation which is being 
used by the Canadian DFO in effective stock identification applications for Pacific salmon and 
single nucleotide polymorphism (SNP) which is being used by ADF&G and is showing promise 
for stock identification of Pacific salmon. NOAA’s Auke Bay Lab (ABL) currently has 
capabilities and experience using both techniques, and through its high seas and marine sampling 
programs has a strong interest in promoting and contributing to the establishment of common 
standardized genetic baselines. To help achieve these baselines, and to continue to work 
efficiently with both DFO and ADF&G labs as well as others, ABL needs to standardize its 
equipment and allow for greater throughput of samples. This project will enhance the capabilities 



of the laboratory by obtaining new equipment that would greatly increase our throughput 
capacity. Funding requested would allow ABL to purchase PCR machines for DNA amplification 
thereby increasing our input to our current sequencers.  

  
Molecular Genetics Laboratory Infrastructure Upgrading.  Final Report 

 
 

Transboundary Chinook and Sockeye Genetic Stock ID Planning 
 
Project Lead: Sandy Johnston, DFO, Stock Assessment and Fisheries Management, 

Whitehorse, YT. 
Project Cost: $24,920 CAN $21,182 US 
 
Various stock ID proposals have been submitted for funding in the past; however there is a need 
to develop a common and collaborative approach. It is proposed that a sub-committee of the 
Transboundary Technical Committee be formed to examine how genetic stock ID can be used to 
improve the management of chinook and sockeye salmon stocks of the Stikine and Taku Rivers. 
This project will provide funding for meeting travel and to commence standardization of 
databases, where required. The outcome of the project will be recommendations on how to 
proceed with Stikine and Taku chinook and sockeye stock ID proposals for the next Northern 
Fund cycle. 
 

Summary of the Transboundary Genetic Stock ID Workshop: Transboundary Rivers 
Technical Committee January 18-19, 2007.  Final Report 

 
 
Development of a Database to Support Genetic Stock Identification Studies Relevant to the 

Pacific Salmon Treaty 
 
Project Lead: Lisa Seeb, Alaska Department of Fish and Game – Gene Conservation 

Laboratory, Anchorage, AK. 
Project Cost: $56,750 US 
 
Genetic stock identification is becoming an increasingly common and critical tool to support 
management under the Pacific Salmon Treaty. Collections of extensive baseline as well as fishery 
data are currently being 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 develop a 
centralized web-based database to support genetic stock identification (GSI) studies relevant to 
the Northern 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. That baseline has 
recently been completed for 13 microsatellite loci for 110 populations ranging from the Situk 
River in Alaska to the Sacramento River in California. The baseline currently contains genotypes 
for 15,000 fish equivalent to nearly 200,000 database records. Currently funded additions to this 
baseline will potentially add more than 1,000,000 new records in the next two years as new 
populations and DNA-markers are added. All genotype and metadata are currently stored in 
spreadsheets or flat files, a format that is problematic when storing and processing more than a 
few tens-of-thousands of records. The proposed database would be flexible to allow for the 
addition of new loci, alleles, and populations as well as extension to species beyond chinook 



salmon. It would also encourage the rapid exchange and transparency of data among agencies and 
parties and ensure the long term security of critical and often irreplaceable information. 
 

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 

 
 

Stikine River Coded Wire Tagging Augmentation 
 
Project Lead: Peter Etherton, DFO, Stock Assessment, Whitehorse, YT. 
Project Cost: $46,600 CAN $39,610 US 
 
Since 2000 Canada and US have been conducting coded wire tagging (CWT) projects on Stikine 
River chinook and coho salmon. Since its inception, the CWT tagging goals of 25,000 chinook 
and 25,000 coho smolts have not been achieved consistently. This funding will provide for an 
additional tagging crew in order to meet tagging project objectives. The additional crew, 
equipment and supplies will augment the catch of chinook and coho juvenile salmon for tagging. 
The chinook component will contribute to the refinement of the management regime for the new 
directed chinook salmon fisheries which were agreed to by the Transboundary Panel commencing 
2005. The data derived from this project will be used to determine the distribution, run timing and 
magnitude of marine catches of adult Stikine chinook and coho salmon. In addition, the project 
provides the means to estimate chinook salmon smolt abundance (which then can be used to 
monitor marine survival and refine escapement goals).  
 

Stikine River Coded Wire Tagging Augmentation.  Final Report 
 

 
Thermal Mark Imaging Station 

 
Project Lead: Beverly Agler, Alaska Department of Fish and Game, Commercial Fisheries 

Division Mark, Tag, and Age Laboratory, Juneau AK. 
Project Cost: $11,500 US 
 
This project will involve the purchase of a digital camera, a dual-monitor computer, and 
associated peripherals to create digital images of the thermally marked otoliths to monitor 
enhancement programs that form an essential part of Transboundary River Salmon Enhancement 
Program (TBR). Otoliths from other enhancement projects throughout Alaska will also be 
imaged. This digital camera system will be housed at Alaska Department of Fish and Game’s 
Mark, Tag, and Age Laboratory, Juneau, Alaska. The ability to thermally mark otoliths of 
hatchery-raised salmon and subsequently identify the marks recovered from individual fish 
caught in a fishery is critical to monitoring and evaluating the enhancement projects conducted as 
part of the U.S. – Canada Agreement Relating to the Pacific Salmon Treaty. Each unique mark 
pattern allows researchers to distinguish between wild and hatchery fish, as well as providing 
information regarding hatchery of origin, brood-year, and age. The Mark, Tag and Age 
Laboratory in Juneau is responsible for coordinating marking, validating the marks produced, and 
identifying marked otoliths recovered from salmon caught in selected fisheries throughout 
Alaska. Thermal mark recovery data are used to manage fisheries in Southeast Alaska, with an 
emphasis on fisheries targeting Transboundary River stocks. The recovery and identification of 
these marked otoliths allow managers to assess the efficiency of enhancement programs, estimate 
the contribution that each hatchery makes to a fishery, and determine the proportion of Canadian 



and Alaskan salmon caught in a fishery. An essential part of the enhancement program is the 
collection, assessment, and storage of thermally marked otoliths sampled from juvenile hatchery 
fish prior to release. Pictures of these reference or voucher specimens are taken so that a variety 
of measurements can be made to quantitatively describe each mark. The resulting image archive 
and mark characterization data are entered into an online relational database that can be referred 
to by biologists to confirm mark identifications and assist them in distinguishing among 
ambiguous marks. Because pictures are easier to access than the actual voucher specimens, 
integrating images into the online database has made it possible to compare fishery samples with 
known specimens quickly and efficiently, allowing us to turnaround a sample in 24 to 48 hours 
and disseminate the data back to biologists and managers for real-time fisheries management. In 
addition to helping generate reliable in-season catch composition data for Canadian and Alaskan 
fishery managers, the database also makes it possible for Alaska Department of Fish and Game 
staff to provide feedback to hatchery managers to improve thermal mark quality.  

 
Thermal Mark Imaging Station.  Final Report 

 
 

Area 3, 4, 5 Salmon Net Catch Monitoring 
 
Project Lead: Dan Wagner, DFO, Resource Manager Area 3, 4 & 5, Prince Rupert, BC. 
Project Cost: $49,806 CAN $42,335 US 
 
This is the second year of this project. The first year was successful, particularly in establishing a 
new system for sales slip collection, data entry and in-season evaluation. However since there 
was no fishery in Area 4 the evaluation and comparison of the hail versus sales slip program for 
Areas and 3 and 4 was a poor test as there was only a small Area 3 fishery. This proposal is to 
continue the supplemental hail collection aspect of the program for another year, while 
significantly reducing the data entry/ analysis component as this aspect has largely become part of 
the regular DFO program for 2006 based on the success of this project in 2005. The purpose of 
this proposal is to improve the quality and timeliness of the Area 3 and 4 Canadian catch data. 
The program will improve the in-season hailed catch information and shift the saleslip catch 
collection and recording from a regional (Vancouver) post –season responsibility done post-
season to an inseason program with active local (Prince Rupert) sales slip collection and 4 day 
turnaround for slip entry in Vancouver with the data available for comparison only a week or two 
after the date of the fishery. The proposed project has two parts. The first is to increase the field 
capacity for gathering on grounds catch and effort information. At present the information 
provided has some gaps, a result of not having the physical capacity to cover all of the fishing 
area. This involves hiring a vessel with the capability of gathering the catch by hailing fishermen, 
recording the number of vessels fishing in a defined area and reporting it daily. The second part 
involves gathering the catch information after the fisherman has delivered. This aspect of the 
program has been significantly reduced to a 2 month monitoring evaluation and 1 month program 
write-up. The 2005 project methods will be adopted as part of the regular DFO system in 2006.  

 
Final Report outstanding. 

 
 
 
 
 
 
 



Electronic Collection of Salmon Escapement Biological Data 
 
Project Lead: John Wilcock, Alaska Department of Fish and Game, Douglas, AK. 
Project Cost: $62,606 US 
 
This project would extend a mobile data collection system developed under an existing 2005 NF 
project (Electronic Collection and Transfer of Salmon Fishery Biological Data) to include 
collection of biological data for salmon escapements. Salmon catch and escapement sampling 
provides critical information used to estimate stock contributions in numerous mixed stock 
fisheries covered by harvest sharing agreements in the PST. Under the 2005 NF project, ADFG 
staff used mobile computing technologies to build a system for electronically collecting 
biological data during commercial catch sampling, and transferring the validated field data to 
appropriate central databases. The same port sampling crews that conduct catch sampling 
frequently conduct escapement sampling and the information gathered is similar to catch 
sampling. However, the field situation for escapement sampling differs markedly, requiring 
different software functionality, and more durable and waterproof hardware. This proposed 
project would expand the capabilities of the catch sampling software to cover biological data 
gathered during escapement sampling, and provide purchase of test equipment suited to use in 
demanding remote field situations. 
 

Electronic Collection & Transfer of Salmon Escapement Biological Data (2005 Report). 
Final Report 

 
 

Haida Gwaii Creel Program Equipment Upgrade and Training 
 
Project Lead: Peter Katinic, Haida Tribal Society, Queen Charlotte, BC  
Project Cost: $41,240 CAN $35,054 US   
 
Many of the chinook and coho stocks returning to British Columbia, Washington, and Oregon 
pass by the Queen Charlotte Islands (Haida Gwaii) during their return migration to their natal 
streams. As they pass the islands, these fish are targeted by both commercial and recreational 
fisheries. Commercial catches are monitored by DFO through a program of over flights, landing 
slips, log books, and phone in hails. Since 1995, the Haida Fisheries Program (“HFP”) has 
monitored the recreational fishery through a creel monitoring program that provides both catch 
and release estimates for target species. In recent years, the North Coast Stock Assessment 
Division of Fisheries and Oceans Canada, has utilized the Haida Gwaii Creel Program as an in-
season indicator of salmon abundance for management of commercial fisheries and to provide 
estimates of both overall recreational catch and Skeena chinook and coho stock strength. In 
addition, Haida Fisheries has been working with North Coast Stock Assessment Biologists to 
collect scales, DNA samples, and adipose fin clip rates to assist in identification of passing stocks 
and their migratory timing past Langara Island. This project will develop and purchase digital 
creel data interface software, and hardware (personal digital assistants (PDAs), and laptops), as 
well as train Creel Program staff. Two primary objectives are proposed for this project: 

1. Upgrade equipment and staff training available to the HFP Creel Program in order to 
increase efficiency.    

2. Collect in-season recreational catch and effort data through direct digital capture 
methods, therefore improving delivery of Area 1 & 2W recreational salmon catch and 
effort statistics to DFO North Coast Stock Assessment. 

 
Haida Gwaii Creel Program Equipment Upgrade and Training 2006.  Final Report 



 
 

Gitksan Drift Net Fishery Assessment (Project Cancelled) 
 
Project Lead: Peter Hall, Gitksan Watershed Authorities, Hazelton, BC. 
Project Cost: $31,089 CAN $26,426 US 
 
The researchers propose to intensively monitor the Gitksan Food, Social and Ceremonial (FSC) 
drift gill net fishery in order to accurately describe and quantify the fishery and compare the 
results with their current monitoring survey design. The survey design that the Gitksan Watershed 
Authorities (GWA) currently employ to monitor and quantify all Gitksan FSC catches was 
developed in 1985. This survey methodology was designed to accurately assess the Gitksan FSC 
fishery at that time. The survey design is well suited to sampling the set net fishery which is the 
largest component of the FSC fishery. Since 1985, anecdotal information suggests that catches 
have proportionately increased in the drift fishery as compared to the set gill net fishery. The 
majority of the drift gill net fishery is dispersed over a large section of the lower Skeena fishing 
zone within the Gitksan territories. As this fishery is mobile and dispersed it is anticipated that 
current monitoring methods may not accurately quantify catches. The intensive drift fishery 
survey would occur separately but concurrently with the GWA's regular monitoring survey. After 
the field work is completed, the two surveys would be compared to see if the GWA's current 
monitoring survey design is adequate to accurately quantify the Gitksan drift fishery. If not, the 
high resolution data from the intensive drift fishery survey would be used to determine what 
changes would be required to the GWA's current survey design to accurately assess the Gitksan 
drift net fishery catches. The Gitksan FSC catch is the largest native FSC catch on the Skeena 
River; consequently it is of high importance that the monitoring of this harvest is accurate. The 
sockeye and chinook targeted in this fishery are also harvested in both Canadian and American 
fisheries and are therefore directly relevant to the Pacific Salmon Treaty.  

 
Project cancelled Final Report unavailable. 


