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Executive summary

The Fraser Salmon and Watersheds Program (FSWP) and Pacific Salmon Foundation (PSF)
hosted a workshop to discuss the Count on Salmon (COS) program. The workshop was held at
the office of the Pacific Salmon Commission in Vancouver, British Columbia, on April 20, 2010.
Its objectives were to: 1) improve the understanding of the history, objectives, applications and
experimental design of the Count on Salmon (COS) project; 2) discuss what has been learned
over the duration of the project (scientific advances, improved management, changes in project
design), and how to maintain ongoing learning; 3) review the project’s objectives and
experimental design for 2010 and beyond; 4) build collaborative relationships amongst different
investigators; 5) explore future options and opportunities for the participation of First Nations
and other communities; and 6) recommend questions, analyses and options for further
consideration. Workshop participants included experts in the fields of salmon behaviour,
physiology, and modelling; DFO scientists monitoring/researching Pacific salmon and the Fraser
River; First Nations; senior Pacific Salmon Commission staff involved in in-season management
of Fraser River salmon; COS field technicians and management; and PSF and FSWP staff
overseeing COS. ESSA Technologies Ltd. facilitated the meeting.

Workshop participants discussed COS in its current form and where they would like to see the
program go. They identified program recommendations and items in need of further resolution in
three areas: 1) COS objectives; 2) experimental design; and 3) opportunities for collaboration.
Items in need of further resolution will require discussions between all stakeholders that have an
interest in COS, including future collaborators.

Discussions about the 2010 field season (experimental design) and the future direction of COS
were productive and highlighted many of the challenges and opportunities that the program is
experiencing. A critical component to the future success of COS is increasing its level of
collaboration with First Nations, community groups, and researchers in the watershed, so as to
increase both the level of buy in, and overall benefits. A main theme coming from the workshop
is the need for a clearly articulated vision and a set of unified objectives. Clarity on these things
is essential to secure future funding and to ensure that the resulting information is useful to the
target audience.

This document summarizes the progress made with respect to the workshop’s objectives and
relevant discussions on COS.
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1.0 Introduction

On April 20, 2010 the Pacific Salmon Foundation (PSF) and Fraser Salmon and Watershed
Program (FSWP) hosted a workshop at the office of the Pacific Salmon Commission (PSC) in
Vancouver, British Columbia. The focus of the workshop was to discuss the Count on Salmon
(COS) program in its current form and identify areas for improvement moving forwards.
Workshop participants included: experts in the fields of salmon behaviour, physiology, and
modelling; DFO scientists monitoring/researching Pacific salmon and the Fraser River; First
Nations; senior PSC staff involved in in-season management of Fraser River salmon; COS field
technicians, project managers, and scientists; and PSF and FSWP staff overseeing COS. All
were encouraged to provide insights from their respective fields as it pertained to COS and in-
season management of Fraser River salmon. For a list of workshop participants refer to
Appendix B.

As described in the agenda (Appendix A), the workshop tackled six objectives over the course
of a day:

1. Improve the understanding of the history, objectives, applications and experimental
design of the Count on Salmon (COS) project.

2. Discuss what has been learned over the duration of the project (scientific advances,
improved management, changes in project design), and how to maintain ongoing
learning.

3. Review the project’s objectives and experimental design for 2010 and beyond.

4. Build collaborative relationships amongst different investigators.

5. Explore future options and opportunities for the participation of First Nations and other
communities.

6. Recommend questions, analyses and options for further consideration.

These objectives were addressed through a combination of presentations (Appendix C) and
plenary discussion. Considerable progress was made in addressing all objectives, which will
greatly assist COS in developing a forward looking vision that contributes to in-season
management of Fraser sockeye. The outcomes from the workshop as they relate to the above
objectives are summarised in this document in a manner that will facilitate next steps. To ensure
that all content is retained, we have included detailed notes from the workshop in Appendix D.

The purpose of this report is twofold: 1) to provide a record of the workshop; and 2) to provide a
series of ideas to help the COS project move forward and continue building on its research
while also responding to new opportunities. With respect to the latter, Section 3.0 provides a
consolidation of the suggestions put forth by workshop participants. The suggestions do not
represent consensus decisions and as such, the report does not contain a list of
recommendations that participants unanimously agreed to. The report organises participant
comments according to the three areas noted above in workshop objectives 3 to 5: COS project
objectives, experimental design, and collaboration.

2.0 COS overview

2.1 History

The impetus for COS was a recognition that improved efficiency and accuracy of existing stock
assessment methods could help address reoccurring concerns such as: 1) the missing fish




debate and resulting loss of confidence in the Mission hydro acoustic program; 2) enumeration
errors because of species mis-identification; 3) assessment of the timing and location of en-
route losses; 4) implementing more selective fishing methods in the lower Fraser River; and 5)
allocation of salmon to First Nations. Historically, improvements in stock assessment focused on
changes in escapement enumeration programs, however the majority of management and
science issues arise in the lower river. Furthermore, technological advances and success with
radio tagging opened up several opportunities to pilot new tools that could be used in
combination with existing stock assessment methods (English et al. 2005; Robichaud and
English 2006; 2007).

In 2006, Brian Riddell* identified five programmatic changes worth exploring, with the intention
of addressing the concerns listed above.

1. Development of a live-capture fishing system in the lower Fraser (below Mission) to
provide salmon (all species) for tagging and random sampling. Utilize one or two large
fish wheels to provide “proof of principle” without major construction tasks.

2. Application of radio-tags at the lower river site and installation of shore-based fixed
receivers to monitor tags as they pass.

3. Establish a direct sampling program in First Nation fisheries (particularly above Mission)
to maximize samples to determine mark-to-unmark ratios and recovery radio tags.

4. Re-establish the Qualark enumeration site (on both sides of the river) to provide in-river
counts of passing salmon and install underwater antennas and broadband scanning
radio receivers to detect all radio-tags passing through the Qualark hydroacoustic
detection zone.

5. Integrate the radio-tagging program with the escapement monitoring programs to
maximize use of information and reduce costs of spawner enumerations. Expected
benefit is improved information on the distribution of salmon to the smaller populations
(i.e., based on the distribution of radio tags) and run timing to all populations.

The project was developed to pilot these programmatic changes and to determine the relative
benefit of each element to improving the accuracy and efficiency of stock assessment methods
used for Fraser River salmon. Expected benefits included: increased patrticipation of DFO and
First Nations; direct monitoring of in-river harvest rates, non-fishing mortality rates, and rates of
up-stream migration; monitoring of the effects of climate change in the Fraser (i.e., relationship
between in-river conditions and up-stream passage); using information from Qualark and
tagging studies to calibrate/correct Mission estimates; and the development of selective live-
capture techniques suitable for the lower Fraser River. It should be noted that the major
components of the COS project were initiated in 2007, but that this initiative was not referred to
as the COS project until 2009.

2.2 Goals and Objectives

The goals and objectives for the fishwheel and telemetry components of the COS program are
the product of several Fraser Basin Council and Fraser Basin Assembly meetings that were
conducted prior to the establishment for the Fraser Basin Initiative and Fraser Salmon and
Watersheds Program (FSWP). The designs for the fishwheel and telemetry studies were
reviewed by PSC and FSWP and were viewed as consistent with the priorities for these funds.
The main components of the COS program were initiated in 2007 with the following three
general goals:

1. Improve the reliability of in-season abundance estimates for Fraser salmon;
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2. ldentify the times and locations of en-route losses for Fraser sockeye; and
3. Assess the relative impact of environmental conditions and fisheries on in-river survival
for Fraser sockeye.

The goals were designed to be achievable within a four year time period. Achievement of these
goals is expected to provide essential information for the future management of Fraser River
salmon stocks. The specific objectives for 2007 were to (Robichaud et al. 2008):

Test the feasibility of using fishwheels near the Mission Railway Bridge to capture and
tag salmon during the June to September period;

Apply conventional external tags to, and obtain biological samples from, a portion of all
salmon species caught using fishwheels; and coordinate with First Nations, commercial
and recreational catch monitoring programs to obtain mark-rate information from in-river
fisheries;

Capture, sample and radio-tag all run timing groups of Fraser sockeye;

Use radio-telemetry to provide a reliable estimate of the in-river survival rate for each
sockeye run timing group and to determine the portion of the en-route losses that can be
reliably attributed to in-river fisheries and non-fishery related factors;

Determine whether any discrepancy between the Mission hydroacoustic and spawning
area escapement estimates for each sockeye run-timing group can be explained by en-
route losses;

Determine the fate of those radio-tagged sockeye last detected at the Seton Junction;
Identify potential solutions to the migratory challenges the sockeye face in the Seton
Junction to Kelly Creek area; and

Combine the information from the 2002-07 studies to compare and contrast the
migration speeds, behaviour and survival of sockeye for the different river flows and
water temperatures observed during the migration period.

The objectives of the COS program have changed over time. In 2008, the objectives were
modified. The specific objectives for 2008 defined in Smith et al. (2009) included:

implement a full-scale live capture and tagging facility at Mission and in the Fraser
canyon for each salmon species;

tag a representative sample of all salmon species, steelhead and sturgeon caught in
these fishwheels, and collect DNA samples for sockeye, chinook and steelhead;

use the mark-recapture data from fisheries and fishwheel samples to compute in-season
escapement estimates for each of the target species;

provide biosampling data needed for species and stock composition estimates; and
provide an adequate supply of sockeye for future periodic assessments of in-river
survival using radio-telemetry techniques.

In 2009, the objectives were changed again to reflect new research priorities (Robichaud et al.
2010). The objectives were:

Estimate near-shore species and stock composition throughout the Mission
hydroacoustic monitoring period;

Capture, sample and radio-tag all run timing groups of Fraser sockeye and Yale and
Harrison Spring-run chinook;

Estimate in-river survival rate for each sockeye run timing group and determine
proportion of en-route losses from in-river fisheries and non-fishery related factors;




Determine whether discrepancy between the Mission hydroacoustic and spawning area
escapement estimates for sockeye run-timing groups can be explained by en-route
losses;

Estimate escapement past Mission using mark-recapture data from radio-tagging and
tracking, test-fishing and acoustic surveys at Qualark to;

Compare and contrast the migration speeds, behaviour and survival of sockeye for the
different river flows and water temperatures observed during the study periods.

2.3 Experimental design

Similar to the objectives, the experimental design has changed over time. The tools used to
implement the design (i.e., fish wheel, radio tagging) have remained constant over the past
three years, but the detailed implementation has varied. Changes include the number of fish
wheels used, the location of fishwheel sites, the number of hours per day that the fish wheel is
operated?, tagging sites (marine vs. freshwater), and the number of radio-telemetry tracking
sites. Annual changes in the design make it difficult to estimate interannual variability in
migration rates, stock composition, en-route mortality, etc.

The basic components of the COS study proposed for 2009 as described in Robichaud et al.
(2010) included:

Capture and radio-tag Spring run chinook near Yale and Harrison;

Continuous operation of 2 fishwheels (one large and one small) at the Crescent Island
site with effort coinciding with operations of hydroacoustic station near Mission;
Collection of daily species composition data from the fishwheels;

Collection of adipose and scale samples of sockeye for stock composition and aging
analysis;

Radio tag all run-timing groups of sockeye in proportion to run size and opportunistically
radio-tag chinook. Ensure that sufficient numbers of fish are tagged to assess migratory
behaviour and spawning success with reasonable certainty;

Collection of gill tissue samples from a subset of tagged sockeye for a DFO genomics
study;

Tracking of radio tagged fish using mobile and fixed tracking stations strategically
deployed throughout the basin;

Recover the majority of tags caught in recreational, commercial, and First Nations
fisheries;

Monitor pass of radio-tagged fish at Qualark to estimate mark rate; and

Combine mark-rate data with estimates of fish abundance at Qualark to produce
estimates of sockeye escapement that could be compared to estimates derived from
data collected at the hydroacoustic station near Mission.

2.4  Existing collaborations

COS has entered into several collaborative arrangements over the course of the last 3 years.
This includes both collaborations amongst researchers, and collaborations with First Nations
and other communities. With respect to the former, there are three main research




collaborations®, two of which are detailed in Appendix E. The extent of collaboration in each of
the research initiatives varies, and in some cases consists of information sharing, where data
collected by COS are passed to the collaborating researcher who then builds on these data
(e.g., scales and tissue samples collected by COS for DFO genomic study, migration estimates
collected by COS are input into the migration model being developed by researchers at SFU).
The level of collaboration between COS and researchers carrying out tagging for physiological
and behavioural studies in the Fraser (Carleton and UBC) is more involved due to the nature of
the research (i.e., bidirectional exchange of movement data and information) and the need for
shared tagging platforms.

COS has been successful at engaging a few First Nation communities (e.g., Matsqui, Yale,
Siska and Nicola First Nations) to help carry out a portion of the COS program (e.g., Matsqui
and Siska fishwheel testing, Qualark hydroacoustic operations, catch monitoring and assistance
with applying radio-tags to sockeye and chinook). The level of cooperation of First Nation and
recreational fishers has been excellent with regard to the reporting any radio-tags recovered in
in-river fisheries. This is due to the extensive efforts to make fishers aware of the radio-
telemetry studies conducted for the past 8 years and the reward program that LGL has
administered on behalf of the PSF and PSC.

2.5 Learning to date and successes

The COS program integrates three forms of information to derive estimates of sockeye, chinook,
and pink salmon abundance: data from the Crescent Island fishwheels, data from the
Whonnock gillnet test fishery, and hydroacoustic data from Mission and Qualark . Radio-
telemetry studies have provided information on migration speeds, and en-route losses have
been combined with catch and escapement monitoring data to build in-river fisheries
management models (see Appendix E). In brief, COS results to date include:

estimates of species composition at Mission, based on Whonnock gillnet data, fishwheel
data, and spatially stratified hydroacoustic counts;

in-season estimates of sockeye passage at Mission, using radio-telemetry and Qualark
hydroacoutic data;

estimates of en-route losses as a function of run-timing and water temperatures; and
migration rate estimates for Fraser chinook and migration success of catch and release
sockeye and coho, both derived from radio-telemetry data.

For more detailed results refer to the Count on Salmon presentation in Appendix C and
Robichaud et al. (2010).

In addition, COS has successfully collaborated with several research groups operating out of
DFO, SFU, and UBC, as well as First Nations group (i.e,. Matsqui, Yale, Siska and Nicola First
Nations). Details of these collaborations are given in Section 2.4.

2.6 2010 objectives and study design

The core objectives and work plan for 2010 remain largely unchanged from the 2009 season,
though there are some modifications and one new objective (#3 below). Objectives for 2010
include:
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Provide in-season estimates of the near-shore composition using fish wheels deployed
at the Crescent Island site;

Provide in-season mark recapture estimates of the number of sockeye passing Mission
using mark rate samples from Qualark and the number of radio-tagged sockeye
detected at the Mission hydroacoustic site;

Conduct additional focused monitoring of selected key fishing areas to determine the
fate of all radio tagged sockeye entering these fisheries; and

Estimate in-river survival, migration rates, and the impact of river fisheries.

Thus far, changes to the study design for 2010 are as follows:
Marine tagging (500 tags) of sockeye (some chinook) to assess river entry timing, in-
river survival and migration rates from mission to spawning grounds. Rationale for
moving to marine tagging is a reduction in mortality rates as a function of tagging and
warm river conditions®;
Use of fishwheel for radio-tagging sockeye in the first half of July before water
temperature increase (i.e. mostly early Stuart run-timing group);
Use marine purse seines and Lummi reef nets to radio tag other sockeye timing groups
to reduce in-river losses associated with higher water temperatures at tagging; and
Additional fixed station receivers, mobile tracking, and catch sampling data to assess
reasons for en-route losses at key locations.

3.0 Suggestions and items to be resolved

During the second half of the workshop, participants were asked for feedback on three areas of
the COS program: 1) program goals and objectives; 2) program experimental design; and 3)
opportunities for collaboration. The following sections provide individual participant’s feedback
and ideas on each of the three areas. The intention of gathering this information is to help COS
move forward and continue building on its research while also responding to new opportunities.
Current funding for COS comes to an end in 2010, at which point the program will need to have
in place new financial support to continue. Articulation of clear objectives, experimental design,
and collaborations that align with funder priorities is a necessary step for securing future
funding.

3.1 COS objectives

A discussion of COS objectives was a key component of the workshop for two reasons. First, as
mentioned above, articulation of objectives that align with potential funder interest will greatly
increase the probability of securing future funds. Second, leading into the workshop, participants
expressed a lack of clarity regarding the overall vision for COS. The discussion around COS
objectives can be categorised into three thematic areas:

1. Direction —what is the future vision for the program and what are the objectives to
which everyone can agree?;

2. Governance — what is the process for making decisions and who should be involved?;
and

3. Objectives — what concerns exist regarding the current objectives and how do you
evaluate whether objectives have been met?

Table 1 lists all the suggestions made by participants.
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During the workshop the sentiment of a lack of clarity around COS’s future direction was echoed
during the workshop. As described in Section 2.1, COS was not initially intended to inform
management and a few participants felt that COS should remain research focused. However, a
substantial number of workshop participants felt that COS’s efforts would be of greater utility if
they were more geared towards in-season management priorities. The pull between
management and research has led to confusion and a lack of buy in from some community
groups. Participants recommended that the future focus of COS, management vs. research,
should be resolved before any attempt is made at developing a unified set of objectives.

Participants appeared to agree with the general picture painted by the existing goals. Several
minor modifications were proposed (original goals are in Section 2.2) and are shown in italics:

1. Quantify and improve reliability of in-season abundance estimates for Fraser sockeye,
chinook and pink salmon;

2. Identify the times and locations of en-route losses for Fraser sockeye; and

3. Assess the impact of environmental conditions, fisheries and the interaction between
environmental conditions and fisheries on in-river survival for Fraser sockeye.

Participants agreed that the articulation of a unified set of research objectives and
complimentary program components (e.g., community and First Nations partnerships that jointly
work towards finding solutions), is particularly critical in light of the Cohen Enquiry which will be
looking for cohesive and thoughtful recommendations. While developing these objectives, it is
important to keep the focus on the contributions that COS can make towards improving Fraser
sockeye management and not to get side tracked by the much larger issue of in-river
management. Who should be involved in finalizing COS objectives, and the process for doing
S0, is not clear. That being said, several participants clearly articulated that it is not sufficient to
just know what the objectives are and to buy into them; rather, they would like a process for
evaluating proposed objectives and determining whether or not they have been met. Workshop
discussion also highlighted that as part of this process, COS should select appropriate objective
specific benchmarks that strike the right balance between the precision and accuracy required
by management (e.g., to make good decisions on in-season harvest) and the cost of collecting
the information (i.e., does the increased precision help make better decisions and therefore
warrant the additional cost).

Several participants remarked that the current governance structure of COS lacks transparency
and appears to be ad hoc. The suggestion to form a steering committee was well received by
the majority of participants. The role of the steering committee would be to ensure program
continuity, set the direction, articulate the vision, set objectives and targets for evaluating the
objectives, and explore issues around long-term resources. Participants suggested candidates
for seats on the steering committee, as well as organisations that would be appropriate to
include in a COS technical committee (see Appendix F). Moving forward with a steering
committee will require a balance between inclusiveness and efficiency.
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3.2 Experimental design

The COS project has contributed to the state of knowledge on Fraser salmon and participants
expressed that they would like to see the research component continue to improve. The majority
of participants agreed that improving the science around various in-river related issues is a
worthwhile endeavour, and in this respect COS has the potential to play an important role in
improving in-season management. The various program components (radio tagging, tracking,
and recovery; acoustic monitoring; in-river catch monitoring; species composition; and up-river
tracking) have value in addressing the concerns listed in Section 2.1. That being said, workshop
participants listed several aspects of the experimental design that are of concern. Concerns and
recommendations are listed in Table 2 and are categorized by program area. Mike Lapointe,
PSC, captured the sentiment of many concerns listed in Table 2 with the following points:

Moving to tagging in marine areas is critical because it avoids the potential confounding
effects of tagging and handling in-river that could exacerbate the politics. This is more
costly, but necessary — the added costs need to be supported to produce defensible
science.

Radio tagging can provide valuable information, but because of the expense of tags, we
need to be aware of the scientific limitation of small sample sizes. This is particularly true
when trying to get more stock, time or reach specific information.

Catch monitoring part of the program needs to be strengthened to ensure success and
acceptance. In particular, a few reaches of the river need to have intensive sampling for
mark rate information (radio tags). In years when direct sampling efforts have not been
adequately supported, estimates of radio tag removals in fisheries has relied on harvest
rates derived from existing catch estimates and abundances at Mission to partition tag
mortality into fishing and other causes. This method has considerable uncertainty
associated with estimates of fishery removals, and is unlikely to be accepted given the
current political disputes over harvests. Independent estimates are only available
through subsampling for the mark rate.

Support of Qualark, primarily because it provides immediate feedback that can be used
to help improve Mission estimates. Mission is nearing the final phase of its development
improvements — mid-channel sampling from stationary vessel. Having Qualark during




this period is very helpful (3-5 yrs). Qualark provides ground truthing ability for Mission.
We also need something to ground truth Qualark, (i.e. improved monitoring in the upper
watershed).

There are concerns about the size selectivity of lower Fraser fish wheels (wheel biased
towards smaller fish relative to mid-river test fishery data). It is difficult to determine the
source of this difference — larger fish avoiding capture by the wheels or differences
between fish sizes nearshore vs. offshore? Further work is needed to determine the
source of this potential size bias if fishwheels are going to continue to be an important
sampling platform.

A spatially stratified approach to collecting information on species composition can
improve the ability to partition the acoustic estimates to species and reduce reliance on
expert judgment. But fish wheels may not necessarily be the best way to gather near
shore data because of concerns about size selectivity. Fishwheels offer some
advantages (e.g., 24 hour operation, large sample size, protection from seal predation)
but we need to balance those advantages against disadvantages (e.g., size selectivity,
nearshore sampling sites, etc.).

Program improvement depends on learning by doing. This may require changes as we
determine what tools can best fulfill program objectives.

Participant discussions highlighted that much of the conflict surrounding in-river issues is driven
by politics, rather than by scientific uncertainties. Consequently, it is critical that the science is
defensible so that it does not inadvertently exacerbate the politics (e.g., overestimating the
number of fish passing Mission can lead to finger pointing and accusations about some groups
catching too many fish). Participants agreed that science needs to be supported and trusted
within the context of what it is intended to do (i.e. specific and well-scoped questions), while at
the same time recognising that it is a learning process and does not have all the answers. Last,
transparency and sharing of information are important; however, participants acknowledge that
there is a responsibility on the part of everyone who accesses the information to not jump to
conclusions and recognise the uncertainty in the data.
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3.3  Opportunities for collaboration

Funds from FSWP and PSC (the major funders thus far) are not expected to continue at their
current levels, meaning that alternative funding sources must be found if COS is going to
continue. Fostering greater collaboration between COS, researchers, government agencies,
First Nations, and other community groups is of particular importance because many
prospective funders are interested in projects that engage a variety of sectors to address issues
that compliment research efforts (e.g., application of research to management and harvest
practices). The majority of participants agreed that increased collaboration is a fundamental
requirement for securing future funds. The value of increased collaboration in areas other than
research is that it provides a means through which COS’ research can be easily accessed and
applied, thus making the science more visible in the watershed.

COS, with the help of a steering committee, would benefit from identifying advocates for the
program and future funders, bring them onto the steering committee to assist with developing a




future vision, and formulate a cohesive set of objectives. Participation in this process can help to
achieve a greater level of buy in on the part of funders and foster long-term relationships.

Workshop participants made a number of suggestions regarding opportunities for collaboration
(Table 3). Suggestions were categorised into one of four themes:

1. Communication ;

2. Governance ;

3. Science ; and

4. First Nations and community involvement

The first two themes focus on ways that COS can engage a broader audience within the Fraser
watershed while the latter two themes refer to the two types of collaboration that COS can
engage in. Each type of collaborative relationship has a distinct purpose, however they are
complimentary.

Suggestions around communication fall into one of two sub-categories:

i) Communication with First Nations and communities in the basin (i.e., what is the
most effective way to communicate with these groups); and
1)) Data and information sharing.

Historically, COS has been reliant on technical people from different groups to spread the word
to senior entities within their organisations, who then in turn want to get involved. This strategy
is effective, but lacks the necessary mechanism to communicate with groups not involved with
the technical elements. Participants felt that a communication strategy that goes beyond the
technical aspects of the program would enable non-technical audiences to be reached. The
need for better communication was also highlighted by one participant’s comment during the
workshop regarding a lack of clarity on whether a conflict of interest exists between assisting
COS while employed by a First Nation carrying out its own stock assessment and monitoring.
This comment illustrates a disconnect between groups working in the Fraser watershed. Greater
attention and resources allocated towards communicating the win-win nature of collaborating
with COS would help to address the disconnect.

On the theme of governance, suggestions fell into one of two areas. The first is to engage First
Nations and active community groups in the process. Although not required to deliver on the
program’s current objectives, someone suggested hosting public consultation in the future to
gather community input on an updated set of program objectives. This type of interaction has
the potential benefit of attracting collaborators. This second point is around greater clarity
around the broader governance of COS. The majority of participants agreed that COS would
benefit from the creation of a steering committee with a diverse membership (discussed in
Section 3.1).

Participants expressed opinions on two points with regards to science collaboration. The first is
around identifing all the potential researchers working in the Fraser on issues of disease,
avoidance, cumulative impacts, etc. Improved communication between groups active in the
watershed will help ensure that individual efforts are complementary and mutually beneficial.
Second, COS has been successful at connecting with academics (SFU and UBC), but it has not
been as effective at regularly engaging with First Nation scientists, nor have First Nations been
brought to the table to discuss annual experimental design and potential research synergies.




One of the participants noted that there is an increasing expectation on the part of First Nations
to be involved in these decisions and not just involved in implementing COS'’s vision. Funds
may be available through FSWP to engage First Nation scientists in bilateral discussions with
COS to improve communication within the watershed.

Increasing the number of collaborations with First Nations would be facilitated by the
identification of key areas where both parties feels collaboration would be valuable. That being
said, several participants acknowledged that this exercise needs to be more creative than it has
been in the past, and necessitates a hard look at what capacity currently exists amongst First
Nations, and leveraging this capacity in novel ways. A key step in establishing collaborative
relationships is the identification of key contacts amongst First Nations (i.e., who should COS
contact?), and focal points for collaborative processes. This latter point will likely become clear
through increased dialogue with First Nations and improved communication between COS and
the communities in the watershed.
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4.0 Moving forward

Based on the discussions summarized in Section 3.0, workshop participants identified a list of
action items and next step for COS to consider. Items are categorized as either 2010 field
season considerations or COS community engagement and direction.

2010 field season
- Find a tagging platform for 2010 marine tagging

Investigate opportunities for buying field gear for future seasons (costs for radio
telemetry are declining)
Work with First Nations to carry out monitoring (catch, habitat, mortality sources),
particularly in Thompson, Seton, and Bridge River area.
Design and implement a mark rate sampling effort study to estimate mortality and catch
for key fisheries between Mission and the spawning areas (e.g., Hope-Sawmill,
Thompson junction to Kelly Creek, Spence Bridge to Kamloops).

COS community engagement & direction
- Create a steering committee

Improve communications (e.g., get on agenda for Fraser River First Nations Forum to
discuss opportunities for collaboration, improve usability and awareness around daily
catch, tag, and migration rate data available on PSC website, broadcast win-win nature
of collaboration)
Create a unified set of objectives

o Develop a road map of how to achieve goals

o Create atimeline for when things will happen (e.g., objectives formulated by Sept

2010, road map by November 2010, etc.)

o Develop a plan for carrying COS through its transitional year
Present a united front to the Cohen enquiry. Key players to include:
individuals/organisations working on salmon management, treaty negations, and climate
change issues in the Fraser watershed.
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Appendix A — Workshop agenda

Pacific Salmon Foundation — Count on Salmon Worksho p
Date & Time: April 20, 2010 (9 am to 4:30 pm)
Location: Pacific Salmon Commission
600 — 1155 Robson Street
Vancouver, B.C.

Dial-in number: 604-899-4310, Conference ID: 4071261#

Web link to see files during meeting:
https://www2.gotomeeting.com/[oin/495843155

Workshop Objectives

1,
2.
3.
4.
5.

6.

Improve the understanding of the history, objectives, applications and experimental
design of the Count on Salmon (COS) project.

Discuss what has been learned over the duration of the project (scientific advances,
improved management, changes in project design), and how to maintain ongoing
learning.

Review the project’s objectives and experimental design for 2010 and beyond.

Build collaborative relationships amongst different investigators.

Explore future options and opportunities for the participation of First Nations and other
communities.

Recommend questions, analyses and options for further consideration.

The pre-workshop materials and workshop structure are intended to maximize time for
structured and informed dialogue.

Limited Scope

This is a technical workshop focused on the design and application of the COS project. We will
not have time to discuss issues related to the overall management of Fraser fisheries or the
COS project. Detailed technical issues (e.g. # tags, methods of analysis) can be raised for post-
workshop consideration, but will not be able to be resolved at the meeting.




Pre-Workshop Package
(emailed to participants the week before the workshop)

1-2 page written summaries of the history, objectives, experimental design, and key
applications/results for the following:

Fishwheel and Radio telemetry summary (Karl English)
Hook and release mortality (Andrew Steggeman)

Migration modeling (Aaron Springford)

Physiology and migration studies (Scott Hinch, Tony Farrell);

Background Material available on  www.thinksalmon.com

(if difficulty is experienced downloading any reports from this website contact Tiffany Pither at
6044 664-7664 ext119 to obtain a copy)

Feasibility of Fishwheel Use for Escapement Estimation and Results from the Salmon
Radio-Tagging on the Lower Fraser River in 2007

Feasibility of Fishwheel Use for Escapement Estimation and Results from the Salmon
Radio-Tagging on the Lower Fraser River in 2008

Feasibility of Fishwheel Use for Escapement Estimation and Results from the Salmon
Radio-Tagging on the Lower Fraser River in 2009

2008 Lower Fraser River Sockeye Recreational Hook and Release Mortality Study

2008 Lower Fraser River Sockeye Recreational Hook and Release Mortality Study




Workshop Agenda

8:45 am Arrive and mingle
A Introduction and Overview presentations
9:00 am. Why We're Here / Introductions (Cam West)
9:20 am Workshop objectives & agenda, process, guidelines (Dave Marmorek)
9:30 am Overview of COS (Karl English, Mike Lapointe & Mark Saunders):
10:20 am Clarification Questions
10:30 am BREAK {note down issues that you would like to have discussed later}
10:45 am High Level Context for COS Project (Brian Riddell)
10:55 Overview of Migration Physiology Studies link to COS (Scott Hinch, Tony Farrell)
(brief - emphasize key links to COS)
11:05 Overview of Migration Modeling link to COS (Aaron Springford)
(brief - emphasize key links to COS)
11:15 am Clarification Questions
B. Elicitation of issues to be discussed in aftern oon (David Marmorek)
11:25 am Silent Generation
. participants silently write down issues they’d like to have discussed, using the
following categories:
1. COS Objectives and Applications
2. Experimental Design
a. for 2010 and beyond
3. Opportunities for Collaboration
a. amongst researchers
b. amongst communities throughout the watershed
4. Other Issues
11:35am Record issues from participants (including those on the phone)
Go through the four categories, soliciting issues from participants
Summarize issues succinctly, avoiding issues already raised
Cluster issues as they are raised
12 noon LUNCH {provided}
Facilitation team and FSWP personnel further cluster issues
C. Discussion of Issues
12:45 pm COS Objectives and Applications

((



what needs to be resolved in the short term (pre 2010 monitoring)?
what can be resolved later?

1:30 pm Experimental Design
what needs to be resolved in the short term (pre 2010 monitoring)?
what can be resolved later?

2:30 pm Opportunities for Collaboration
what needs to be resolved in the short term (pre 2010 monitoring)?
what can be resolved later?

3:15 pm Other Issues

3:30 pm BREAK

D. Wrap Up

3:45-4:30 Next steps; how will follow-through occur for each category? (David Marmorek)

COS Objectives

Experimental Design

Opportunities for Collaboration among Researchers
Opportunities for Collaboration w Communities

Post-workshop activities:
Workshop report (mid-May)
Meetings to discuss responses to workshop recommendations
In-season information

4:30 Meeting adjourns

(



Appendix B — Workshop participant list
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Appendix C — Workshop presentations

Count on Salmon (Karl English, LGL)

Count on Salmon Project:

Integration of selective fishing techniques and
radio-telemetry to address in-season stock
assessment and climate change issues for
Fraser River Salmon

Prpard
for
Pacific Salmon
Foundation

.

Summit on Fraser River Sockeye — March 30-11, 2010
&262010 1

This Presentation

% Rationale for project focus
= Project Goals and Year-specific Objectives
= Key results to date 2007- 2009

® Jower Fraser fishwheels

# new in-season asscssment methods

& asses=ment of en-routs losses for sockeye

# sockeye min recanstruction analysis

% Plans for 2010

ATEDHO 3

Project Goals

% Improve reliability of in-season abundance
estimates for Fraser salmon

= ldentify the times and locations of en-route
losses for Fraser sockeye

= Assess the relative impact of environmental

conditions and fisheries on in-river survival for
Fraser sockeye.
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Terry Tebb, Saul Milne, Mike Lapaine, Earl English, Shaen Tyerman
Tinsber Whikhouse, Morh Mavaell Dreayme Morgan, Gamy Silver,
Mark Tiley Anila Blakley
Field Lugisties
Brenda Morgan, Felly Catbersood, Telemetry Exuipment:

Tack Mussel], Steve Latham, Cory Williamson. Grant Couniy PUILL
Keri Benner, Javme Hills. Dave Patierson OFD. Nicola Frs Nabion, TEC,
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Rationale for COS Focus

Objectives for 2007-08

= Test teasibility of using fishwheels and mark-
recapture techniques in the lower Fraser to assess
salmon returns,

# Continue assessment of en-route survival similar
to the 2005 and 2006 studies
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Proposed Fishwheel Sites Proposed Fishwheel Sites
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Mission South Fishwheel — 2007-08 “Crescent” Site - (9 km below Mission)
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Fishwheel Catch vs PSC Abundance 2007
- Sockeye Salmon
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Objectives for 2009

# Test new approach for estimaling species
composition at Mission using Whonnock and
Crescent [s. fishwheel data

= Work with PSC to derive reliable in-season
estimates of abundance at Mission for sockeye,
chinook and pink salmon,

# Estimate in-river survival rates, migration raes
and impact of fisheries on in-river survival for
sockeye and chinook.
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In-river Fraser sockeye simulator: Overview and dat  a inputs (Aaron
Springford, Simon Fraser University)







Increasing the sustainability of multi-sector Pacif ic salmon fisheries in
coastal rivers in British Columbia by quantifying a nd reducing mortality of
released fish (Scott Hinch, University of British Columbia)













Appendix D — Workshop minutes

Pacific Salmon Foundation — Count on Salmon Workshop
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Appendix E — Research collaborations with COS

Evaluating in-season management strategies for Fras  er River sockeye
salmon fisheries

School of Resource and Environmental Management, Simon Fraser University

The long-term objective of this project is to develop a simulation model of the Fraser River
sockeye salmon management system that can be used to evaluate different approaches for in-
season assessment and allocation of harvest given realistic levels of uncertainty in biology (e.qg.,
sockeye run timing, migration rates, natural mortality during migration) and fishery dynamics.
Full background details, objectives, approaches, and stakeholder inputs are described in the
working paper by Cox and Holt (2007)15.

A key requirement for management strategy evaluation is a simulation modelling framework
capable of representing a range of realistic scenarios of Fraser River sockeye migration,
survival, and fishery processes. Development of the operating model structure is closely tied to
the ultimate intended use, which is to evaluate the alternative in-season stock assessment and
fishery management approaches identified in Cox and Holt (2007) (e.g., area-time openings,
transferable quotas, transferable effort, etc.). Therefore, the model must be able to track
abundance (and physiological state) and catch of individual sockeye stocks from ocean areas to
spawning grounds. Furthermore, the model must include capability to simulate potential
fisheries (e.g., test, FSC, commercial, etc.) along similar paths.

Our working model (written using open-source R software, http://www.r-project.org/ , and C)
simulates migration dynamics of 30+ sockeye stocks over 12 h discrete time intervals and 10
km migration track sections ranging from Johnstone and Juan de Fuca Straits to individual
spawning grounds (total migration track length is stock-specific). The model can use stock-
specific rates of sockeye movement and survival as functions of their current environment (e.g.,
stock, river location, flow, temperature, etc.), and of cumulative effects of environments they've
migrated through (e.g., accounting for accumulated temperature and physical stress), provided
such information is available. Representing such a high level of complexity, while minimizing the
computational burden has been our primary technical challenge. For example, in order to
simulate cumulative effects, we have developed a hybrid area/individual-based formulation that
simultaneously tracks a small number of individual fish in addition to total stock numbers by
area. This allows us to apply cumulative effects based on individual exposures.

Stock-specific migration and survival information is needed to inform the simulation, as are
stock-specific responses to physical stress. Attempts to parameterize the model using raw
tagging data have been hindered by lack of contrast due to yearly changes in survey design —
our current parameterization relies on LGL’s interpretation of the tagging data.

Currently, we are using the simulation model to test run reconstruction methods, as these
methods form the basis of in-river management strategies. We will also be using the software to
explore key management uncertainties soon. Application of the software is inherently time
consuming and situation-specific. Thus, we are hoping to train other qualified researchers in the
use of the software to increase its value as a management tool.
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Increasing the sustainability of multi-sector Pacif ic salmon fisheries in
coastal rivers of British Columbia by quantifying a nd reducing mortality of
released fish

NSERC Strategic Grant — Special Fisheries Competition (2009-2012).

Project Summary: Abundant and sustainable Pacific salmon (Oncorhynchus spp.) stocks are
important economically, ecologically, culturally and politically to Canada. These six species of
Pacific salmon (i.e, coho, chinook, sockeye, pink, chum and steelhead) represent some of
Canada’s last remaining large fisheries on wild fish. New federal fisheries policy and
management strategies have shifted large amounts of salmon harvesting from marine to coastal
river locations where First Nations, recreational, and commercial fisheries all occur. Despite the
use of different gear (e.g. gillnets, beach seines, angling), all sectors involved in freshwater
Pacific salmon fisheries will capture non-targeted or non-desirable fish. Being able to release
these fish and ensure their survivability is paramount to achieve harvest allocations, stock
conservation, and the sustainability of these fisheries. Using lower Fraser River fisheries as the
model, we propose studies to: 1) quantify sub-lethal disturbances (injury, stress, reflex
impairments) in salmon caught by different fishing gear; 2) assess mortality rates of different
species relative to gear type; and 3) identify and test potential strategies for improving recovery
of fish released from different gear. Specifically, we will evaluate the use of a flow-through box,
in-river holding pen, and soft-mesh sack to facilitate recovery of fish by coupling physiological
approaches with field-based telemetry studies. Another goal of our research is to provide fishers
with tools for assessing fish condition easily and reliably. We will do so by validating and refining
the use of reflex impairment indicators (e.g., loss of equilibrium, loss of gag response) as
predictors of mortality. Such information would help fishers to decide when to release and when
to hold onto fish for recovery, and would also enable them to revise their fishing behaviour in
real time to reduce mortality rates. Because all resource management issues must include a
thorough understanding and management of human (i.e. fisher) behaviour and fisher-fish
interactions, we will also study the factors that would influence fisher adoption and use of
different recovery tools and the tradeoffs that they would be willing to make with respect to
different legislated or voluntary actions. The current management process does not have and
therefore cannot use scientifically defensible estimates for post-release mortality for different
species caught in the multi-sector fisheries. This situation has created acrimonious relationships
among the users groups with each group being suspicious of the incidental harm or mortality
being inflicted by the other fishing groups. Collectively, the proposed research will provide
information to management agencies to reduce uncertainty in current management approaches
and provide fishers with increased fishing opportunities and associated harvest. Although the
work will be restricted to the lower Fraser River, the findings will apply to other coastal river
fisheries for Pacific salmon across BC and indeed throughout the Pacific northwest.

Progress to Date: Our team has been working on Pacific salmon migration with a focus on
sockeye salmon for the past ten years. From 2005 to 2009 with support from NSERC we have
been evaluating the effects of climate change (warming river temperatures) on adult sockeye.

In addition, we have examined the interacting effects of climate change and fisheries stressors
using a combination of field and laboratory assessments. This work on climate change and
fisheries interactions has transitioned into the new program of work described above. In 2009
we worked with the Chehalis Band to experimentally study different fisheries stressors on
sockeye physiology, behaviour and mortality in the Harrison system. We also worked with the
“Fraser Hooking Mortality Study” where we applied radio tags to study the behaviour and
survival of sockeye released following capture via rod and reel or beach seine. We also worked
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with several FN groups to radio tag endangered interior coho salmon that were captured as part
of the pink salmon fish.

Proposed Research for 2010:  Our team will be radio tagging appox. 600 fish in 2010 as part
of the NSERC discard mortality study. Our research efforts will like focus on sockeye and coho.
We will continue to participate in the FSWP-funded J.O. Thomas study to quantify the hooking
mortality of sockeye. 2010 presents a unique opportunity to use ocean-tagged fish (by the LGL
team) as controls for fish tagged in river which will generate a robust and defensible in-river
mortality estimate for recreational fishing. In addition, we will compare several techniques that
may facilitate recovery. An additional component that we will add in 2010 is to apply tags to
sockeye using the same gear type at several locations in the lower Fraser ranging from river
entry to approx 120 km upstream of river entry. It is likely that these fish will be beach seined
and then exposed to experimental stressors (low and high) and injury (low and high) to tease
determine how capture location mediates mortality arising from stress and injury. The final
telemetry project for 2010 will be focused on coho salmon incidentally captured in the FN chum
salmon beach seine fishery. This project is in the preliminary planning phases and we are
about to begin consultation with the FN community.

NSERC-Funded Team: Steven Cooke, Carleton Univ.; Scott Hinch, UBC; Tony Farrell, UBC;
Murray Rudd, Memoarial Univ.; Bill Willmore, Carleton Univ.; David Patterson, DFO Fraser E-
Watch and Michael Davis, US NOAA

Primary Partner: DFO Resource Management

Secondary Partners:  Trout Unlimited, Area E Gillnetters, Fraser Watershed Watch Salmon
Society, Chehalis Indian Band, Pacific Salmon Commission

Collaborators: Jim Thomas (J.0. Thomas and Associates), Karl English (LGL Ltd.), Pacific
Salmon Foundation

Funding: NSERC, DFO, PSF, Canadian Wildlife Federation

For further information please contact Dr. Steven Cooke — steven _cooke@carleton.ca; Cell 613
867 6711




Appendix F — Steering and technical committee sugge
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