Executive Secretary’s Summary of Decisions
2016 Fall Meeting
October 3-7, 2016; Vancouver, B.C.

The Pacific Salmon Commission held its 2016 Fall Meeting from October 3-7, 2016 at the
Secretariat offices, and discussed a number of topics (see attached agenda).
The Commission AGREED:
1. The February 2016 minutes are approved without edits.
2. The slate of officers for 2016-17 is approved.
3. The Chinook Interface Group (CIG) will provide revisions to the agreed February 2016
process regarding Very High Priority Chinook (VHPC) projects and associated Chinook
Technical Committee (CTC) involvement.
4. 2016/17 Panel and Committee work plans, except for the CTC plan, are approved with
the following conditions:
a. The Northern, Southern, and Transboundary River Panels should complete their
negotiations on Annex IV chapter amendments by February 2017.
b. If they are unable to meet the February deadline for concluding Chapter negotiations,
respective Panel members should report to the Commission at the 2017 annual
meeting on a) unresolved issues; b) timelines for final negotiations; and c) requested
meeting dates to complete their work. Additional meetings beyond June 2017 will
not be authorized.
c. The 2016/2017 CSC work plan is approved except for the first three tasks listed under
“Outline of other panel/committee tasks or emerging issues”. In addition:
i. The Executive Secretary shall represent the PSC to the North Pacific Steering
Committee for the International Year of the Salmon and report to the
Commission about possible involvement of the PSC in the initiative. The
Commission will consider the issue further at that time.
ii. Regarding bilateral task 2 “Documenting anomalies”, the CSC will provide a)
a report on 2015 environmental anomalies (January 2017 Post-season
meeting), and b) a proposed strategy for assessing environmental variability
and its impact on salmon management (February 2017 Annual Meeting).
5. The CTC co-chairs will discuss the CIG’s unresolved proposals for priority tasks in the
2016/2017 CTC work plan and a final work plan to be recommended by the CIG for
Commission approval at the January 2017 Post-Season Meeting. In the interim, the
schedule of meetings proposed in the CTC work plan is authorized to proceed.
6. A working group on the CTC Code of Conduct is approved, consisting of Commissioners
Allen, Farlinger, Reid, and Swanton.

7. There will be two special negotiating sessions on Annex IV, Chapter 3 (Chinook), one
the week of May 8, 2017 (in Canada) and the second to be confirmed for September or
October 2017 (in Portland).
8. The Fraser Strategic Review Committee is granted a one year extension to make its final
report in October 2017.
9. The CIG proposal for finalizing an errata sheet to report TCChinook (16)-2 is approved,
as corrected on October 7, 2016.
10. The memo to the CTC regarding interim data reporting is approved, with further
discussion required on the bracketed item.
11. The CIG co-chairs shall work with the PSC chair and vice-chair to finalize the memos to
the Expert Panel on Chinook Forecasting and the CTC regarding the final panel report.
12. The Executive Secretary shall distribute the report of the Chinook forecasting expert
panel to all relevant agencies as soon as it is finalized.
13. The Alaskan delegation will report on its 2016 mark-selective fisheries at the January
2017 Post-Season Meeting. The report will address the issues raised by the Selective
Fisheries Evaluation Committee in June 2016 correspondence to Alaska Department of
Fish and Game.
14. The Sentinel Stocks Committee will provide its final report at the January 2017 PostSeason meeting
15. The Executive Secretary will organize a meeting of representatives to be named from
each Party and the consultants on the PSC Economic Impact Study proposal.
16. The 2017 Fall Meeting will be held October 23-27, 2017 in the United States at a venue
to be determined.
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Attachment one

Draft Agenda - Fall Meeting
October 5-7, 2016
Commission Headquarters
Vancouver, B.C.
1. Adoption of Agenda
2. Executive Secretary’s Report
Action Items Pending
3. Approval of minutes: February 2016
4. Executive Secretary’s update on all “special issue” committees
5. Chinook issues
a. Preliminary discussion of forecast methodology review
b. Forecast methodology review – interim report from Expert Panel
c. CIG report
1.

Chapter 3 performance evaluation report

2.

CTC data reporting

3.

CTC work plan

4.

Model transition schedule

d.

Update from Chinook negotiating team

e.

Code of Conduct for CTC

f.

Action plan for transition to new model
1. Task 2: Completing base period calibration (CTC)
2. Task 3: Preliminary calibration assessment (CTC)
3. Task 4: Recommended changes to calibration procedures or model
structure (CTC)
4. Commissioner direction regarding short and long-term implementation.

6. Fraser Strategic Review Committee: final report
7. Reconsideration of CSC February 2016 proposal regarding environmental anomalies
8. Clarify deadline for Panel negotiations
9. Executive Summary presentation of Sentinel Stocks Committee Report
Reports from Panels and Committees
10. Presentation of annual work plans
11. Adoption of Instructions to Panels and Committees
12. Report from Standing Committee on Finance and Administration - Test fishing policy

Other Business
13. Approval of officers for 2016/17
14. Public comments as needed
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Attachment two

Oct 3, 2016
MEMORANDUM
TO:

PSC Commissioners

FROM:

Northern Fund Committee

RE:

Very High Priority Chinook Projects: The 2017 Northern Fund Process.
An update from the Northern Fund Committee to the Pacific Salmon Commission.

1. Guided by the recommendations of the Pacific Salmon Commission and the Chinook Technical
Committee (CTC), the Northern Fund Committee in its 2017 Call solicited proposals for very high
priority chinook projects. Below is the list of 2017 priority activity themes included in the Call for
proposals for projects to support the implementation of Annex IV, Chapter 3.
•

Sampling in fisheries and escapements, lab processing, and data reporting to support the recovery
of adequate numbers of Coded Wire Tags (CWT) to support estimation of precise statistics
produced by the cohort analysis procedure.

•

Coded Wire Tagging of CTC exploitation rate indicator stocks (single index tagging and double
index tagging) designed to improve the quality and quantity of CWT data identified in PSC CWT
guidelines.

•

Continued or improved estimates of catch, terminal returns, and escapements to meet CTC data
standards.

•

Development of additional escapement goals and stock-specific exploitation rate management
objectives needed to implement the Chinook management regime.

•

PSC Coast Wide Chinook model and Exploitation Rate Analysis improvements.

•

Improvement of methods for stock and fishery assessments (e.g., estimation of spatial/temporal
stock-age distribution, projection of maturation rates for incomplete broods, systematic evaluation
of current analytical methods using the Data Generation Model)

The Northern Fund Committee issued their 2017 Call for Proposals on 30 June 2016.

2. The deadline for submission of first round project concepts from proponents seeking funding for
projects in 2017 passed at midnight on Thursday 1 September 2016.
105 conceptual proposals were received requesting $7.9 million US. Included with these were 11
conceptual proposals that had self-identified themselves as VHPC proposals responding to the
priority activity themes recommended by the Commissioners and the CTC.
After screening the proposals for accuracy and completeness and individually numbering and listing
each proposal, all the conceptual proposals were distributed to the members of the Northern Fund
Committee and their technical advisors by 4:15 pm on 2 September 2016.

Included in the Northern Fund package were those VHPC project proposals that had been submitted
in response to the Southern Fund Committees concurrent Call for Proposals. In this way Committee
members could apprise themselves of the full suite of VHPC proposals seeking funding in 2017, both
North and South.
The complete list of 105 conceptual proposals and the Southern Fund VHPC proposals in attached in
Appendix 1.

3. Between 2 September 2016 and 13 September 2016, the Fund Committee members and their
technical advisors reviewed each conceptual proposal evaluating their relevance and significance to
the goals and objectives of the Northern Fund in 2017; each proposals technical merit; and, the cost of
each proposal based on their initial budget forecasts.

4. The Northern Fund Committee, their technical advisors and PSC Secretariat Fund staff met in person
in Vancouver, BC on September 13, 14 and 15 to review and select project concepts to be invited to
proceed to the second stage of the review process, namely the development of Detailed Proposals and
Budgets.
In total 76 conceptual proposals were selected to proceed to the second round. The total grant amount
requested was $5.6 million US.
Included among the 76 were 18 that the NFC identified as VHPC. The total dollar value of grants
requested by these 18 VHPC proposals was $1.975 million US.
In addition to the above, the Northern Fund Committee took time to review and comment on the
VHPC proposals directed to the Southern Fund Committee. From the list, the Northern Fund
Committee highlighted those proposals that they felt qualified as VHPC by supporting the
implementation of Chapter 3. This analysis will be shared with the Southern Fund Committee to help
inform their own selection process.

5. All proponents invited to proceed to the second round of the 2017 selection process will have until 20
November 2016 to prepare and deliver their Detailed Proposals and Budgets to Fund staff in
Vancouver.

6. Following the 20 November deadline, staff will screen all the Detailed Proposals and distribute them
to the members of the Northern Fund Committee and their technical advisors.
An in-depth technical review by Committee members and technical advisors in both Canada and the
U.S. will take place during the months of December 2016 and January 2017. A bilateral technical
meeting will take place in Vancouver on 8 January 2017 to compare findings between the two
national sections.

7. The Northern Fund Committee will meet in person between 21 and 23 February 2017 to make their
final decisions on project funding for the year.
It is envisioned that the Southern Fund Committee will meet concurrently with the North in February
and that the two Committees will schedule time on their agendas to meet in joint session to discuss
the possibility of co-funding selected coast-wide VHPC projects.
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Attachment three

October 3, 2016
MEMORANDUM
TO:

PSC Commissioners

FROM:

Northern Fund Committee

RE:

Core agency funding

The Northern Fund Committee members wish to convey their concerns to Commissioners over an
increasing agency reliance on discretionary endowment fund resources to support Canadian and U.S.
implementation obligations under the Pacific Salmon Treaty.
The Committee notes that incrementally and over time the Northern Fund has received an increasing
number of project proposals seeking financial contributions to support long-term, multi-year projects
essential to Treaty implementation. These projects effectively represent core agency functions carried out
by the respective national or state governments that are required to facilitate Pacific Salmon Treaty
implementation.
The Northern Fund Committee wishes to bring the following to the Commissioners’ attention:
(i)

As the burden of providing funding to support essential, Pacific Salmon Treaty-related core
agency projects has grown, the Fund’s ability to fulfil the full range of its intended functions
has diminished further and further. There is Committee-wide concern over the prospect of
imminently exhausting all annually available Endowment Fund resources on core agency
project proposals.
In addition, the direct & influential participation of the Commission in providing
recommendations on Fund spending, for example Very High Priority Chinook projects, only
exacerbates the already considerable core funding burden and accelerates the diminution of
the Funds discretionary spending ability.
Increasingly, funding decisions that should rightly be the responsibility of government
appropriators are being thrust upon the Fund Committees. The following charts illustrate the
proportional contribution of Northern Fund resources to obligatory (core agency) and
discretionary projects over the past decade. Notably, the figures provided for 2017 are
notional, based on conceptual proposals submitted for Committee consideration in September
2016. The Committee anticipates that approximately $5.0 Million USD will be available for
project grants in 2017, which in turn will likely result in allocation of 95% of the Fund’s
available resources to support core agency projects and programs in the upcoming year.

2012 Core Agency Vs. Discretional Projects

$561,339
20%

$2,181,542
80%

2012 Total Core Agency Request
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2012 Total Non-Core Request

2007 Core Agency Vs. Discretional Projects

$1,808,517
48%

2007 Total Core Agency Request

(ii)

$1,978,986
52%

2007 Total Non-Core Request

Secondly the Committee stresses that there is a very real risk that this growing agency
dependence on funding derived from annual interest earned on the Funds equity investments
jeopardizes the operation and maintenance of core Agency functions by making them
susceptible to the vagaries of the stock market and fluctuating monetary exchange rates.
Given the fundamental nature of the projects and programs in question to basic salmon
assessment, management and ultimately Treaty implementation, such a reliance increasingly
places the Parties and agencies at great risk of potentially failing to achieve the spirit and
intent of the Pacific Salmon Treaty. Given the global investment environment is enduring a
prolonged period of economic uncertainty and increased volatility only contributes to this
risk.

The Committee would like to emphasize that the ability to continue to respond to the increase in agency
funding requests has only been possible because of favorable investment returns and monetary exchange
rates of late. The fact that the Fund has thus far been able to accommodate the funding requests made of it
in no way diminishes the seriousness of the risks of relying so heavily on the Fund.
Committee is compelled to proactively bring this situation to the urgent attention of the Commissioners
and the Parties given the renewal of the Pacific Salmon Treaty’s key fishing chapters in 2018.
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Attachment four

PACIFIC SALMON COMMISSION ROSTER
Slate of Officers for 2016/2017
OFFICE

COUNTRY

REPRESENTATIVE

Commission Chair
Commission Vice-Chair
Fraser River Panel Chair
Fraser River Panel Vice-Chair
Northern Panel Chair
Northern Panel Vice-Chair
Southern Panel Chair
Southern Panel Vice-Chair
Transboundary Panel Chair
Transboundary Panel Vice-Chair
Stan. Comm. on F&A - Chair
Stan. Comm. on F&A - Vice-Chair
Stan. Comm. on Scientific Cooperation - Chair
Stan. Comm. on Scientific Cooperation - Vice-Chair

Can
U.S.
Can
U.S.
Can
U.S.
Can
U.S.
Can
U.S.
Can
U.S.
Can.
U.S.

Ms. Rebecca Reid
Mr. Charlie Swanton
Ms. Jennifer Nener
Ms. Lorraine Loomis
Mr. Mel Kotyk
Mr. Lowell Fair
Mr. Andrew Thomson
Ms. Laurie Peterson
Mr. Steve Gotch
Dr. John H. Clark
Ms. Bonnie Antcliffe
Mr. Ron Allen
Dr. Carmel Lowe
Mr. Alex Wertheimer

Technical Committee on Data Sharing - Co-Chair
Technical Committee on Data Sharing - Co-Chair
Fraser River Panel Technical Committee - Co-Chair
Fraser River Panel Technical Committee - Co-Chair
Northern Boundary Technical Committee - Co-Chair
Northern Boundary Technical Committee - Co-Chair
Transboundary Technical Committee - Co-Chair
Transboundary Technical Committee - Co-Chair
Enhancement Subcommittee of the
Transboundary Technical Committee - Co-Chair
Enhancement Subcommittee of the
Transboundary Technical Committee - Co-Chair
Joint Chinook Interface Group Co-Chair
Joint Chinook Interface Group Co-Chair
Joint Technical Committee on Chinook - Co-Chair
Joint Technical Committee on Chinook - Co-Chair
Joint Technical Committee on Coho - Co-Chair
Joint Technical Committee on Coho - Co-Chair
Joint Technical Committee on Chum - Co-Chair
Joint Technical Committee on Chum - Co-Chair
Joint Technical Committee on Habitat and Restoration Co-Chair
Joint Technical Committee on Habitat and Restoration Co-Chair
Selective Fishery Evaluation Committee - Co-Chair
Selective Fishery Evaluation Committee - Co-Chair

Can
U.S.
Can
U.S.
Can
U.S.
Can
U.S.

Ms. Kathryn Fraser
Mr. George Nandor
Ms. Ann-Marie Huang
Mr. Robert Conrad
Mr. Steve Cox-Rogers
Mr. Andrew Piston
Mr. Steve Smith
Mr. Ed Jones

Can

Mr. Corino Salomi

U.S.
Can.
U.S.
Can
U.S.
Can
U.S.
Can
U.S.
Can.
U.S.
Can
U.S.

Mr. Garold Pryor
Mr. Paul Sprout
Mr. Phil Anderson
Dr. Gayle Brown
Mr. John Carlile
Dr. Arlene Tompkins
Dr. Gary Morishima
Mr. Pieter Van Will
Mr. Bill Patton
Vacant
Mr. Thom Hooper
Dr. Rob Houtman
Dr. Gary Morishima

Attachment five

"Review of Methods for Forecasting
Chinook Salmon Abundance
in the Pacific Salmon Treaty Areas"
Randall M. Peterman
Ray Beamesderfer
Brian Bue
Summary of Draft Panel Report
dated 15 September 2016
Presentation to the Pacific Salmon Commission,
Vancouver, B.C., on 6 October 2016

1

Terms of Reference for the Panel
- Conduct detailed technical review of:
-- Agency-produced forecasts
-- Forecasts from PSC's (CTC's) Chinook model

- Evaluate bias and precision of agencies' methods
- Provide advice on strengths and weaknesses
- Suggest improvements
Panel's goal: Help to improve forecasts

2

Terms of Reference (continued)
Focus on five Chinook stocks:
- West Coast Vancouver Island
- Columbia River Upriver Bright fall Chinook
- Columbia River Spring Creek Hatchery fall Chinook
- Columbia River Summer Chinook
- Northern Oregon Coastal fall Chinook

3

Panel's process
- Started 15 July 2016
- Workshop in Portland 10-11 August
23 people
- Submitted draft report 15 September
-- Sent out widely to check facts, etc.
-- Received comments from CTC and area agencies
- Final report by 14 November 2016

4

General perspective on forecasting
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Data
Forecasts by
agencies in
Alaska, B.C.,
Wash.,
Oregon

Performance measures
- Minimize bias
(MPE, Mean Percentage Error)
-- Ideal target = 0
- Maximize precision, i.e. average
size of annual deviation
(MAPE, Mean Absolute
Percentage Error)
-- Ideal target = 0
- Minimize probability of large
errors (e.g. >40%)
- ...
9

Perspective on stock-specific
forecasting of Chinook salmon:
Compare with forecasts for
chum salmon and sockeye salmon
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(Haeseker et al. 2008)
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(Haeseker et al. 2008)
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(Haeseker et al. 2008)
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Oregon

Recommendations for ALL regions
Establish best practices for agencies
- Use newer models
-- Hybrid sibling
-- Kalman filter sibling
-- ForecastR package
- Send forecasts from multiple models
to PSC modelers, not just
"the best" model
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Columbia River Summers
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Columbia River Spring Creek Hatchery
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Recommendation: Three Columbia River stocks
Explore use of multiple models and formal
statistical model-selection criteria to improve:
- Accuracy and precision of forecasts
- Consistency of methods

16

North Oregon Coast
Percent
error
Percent Error
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Recommendations: North Oregon Coast
Continue:
- Sampling for age
- Rapid reading of scales
- Improved escapement estimation
List alternative forecasting models.
Describe model-selection criteria.
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West Coast Vancouver Island
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2013
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Recommendations: West Coast Vancouver Island
Decide: should forecasts be based on base-period or
more recent exploitation rates and maturation rates?
Do sensitivity analyses to determine how
forecasts are affected by different assumed:
- Exploitation rates
- Maturation rates
- Marine survival rates
Send results to PSC modelers.

19

Recommendations: WCVI (continued)
Forecasts of age-3 fish (~29% of returns) are based on
small samples of age-2 fish (only ~5% of returns).
Can sample design be improved?
If not, need new method for estimating age 3s.

20

Present WCVI Forecasting Method
Sibling Models

RCH
- Terminal return
- CWT data

Estimate of Chinook still
at sea by brood year

RCH
RCH
- Total run
- CDFO cohort
analysis model

Apply ocean fishing
mortality and
maturation rates

RCH
+
Somass

Expand by
observations
Forecast of WCVI
terminal return
by age

Terminal forecast
RCH + Somass
by age

Expand for other hatcheries
and naturally spawning escapement

21

Recommendations: WCVI (continued)
Test a simpler method of forecasting terminal return:
- Reduce number of data manipulations,
parameters, and assumptions.

22

Simpler Approach for WCVI (like Columbia R.)
Data for:
RCH+CON+NIT+Somass
- CWT, genetics, otolith
data
- Return by age

Sibling models
Forecast of:
RCH+CON+NIT+Somass
- Return by age

Expand for naturally
spawning escapement

Forecast of WCVI
terminal return
by age
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More communication between CTC and agencies:
Specific requests from CTC

PSC
Forecasts by stock 1
Chinook
agencies in stock 2
model
Alaska, B.C.,
...stock n projects
Wash.,
abundances
Oregon

Better documentation by agencies of methods,
assumptions, accuracy and precision of past forecasts,
and uncertainty in the current year's forecast.
24

Data
Sibling models
Cohort ratios
Past averages

No
uncertainties
used or stated
Forecasts by stock 1 forecast
agencies in stock 2 forecast
Alaska, B.C.,
...stock n
Wash.,
Oregon
Add to best practices
- Show uncertainty in forecasts
(prediction intervals)
25

Age-3 fish (thousands)
in year t+1

Example sibling model for
Columbia R. Upriver Brights (1962-2014)
95% prediction interval

Uncertainty
Forecasts are on the line

Age-2 fish (thousands) in year t
26
(S. Haeseker, Portland workshop)

Model-evaluation criteria
Rank order of different forecasting models can be
affected by management objectives, which
influence choice of performance measures or criteria:
Management
objective
Minimize long-term
bias
Minimize average size
of annual deviation
Combination of the
previous two
Minimize prob. of large
errors (e.g. >40%)

Performance
measure or criterion
use MPE
use MAPE
use RMSE or ...
...
27

Recommendations for ALL agencies
Add to best practices for agencies
- Agencies need to match performance measures with
management objectives.
- Agencies need to be given clear management
objectives (for AABMs and terminal areas).
- Until PSC's management objectives are clarified,
rank alternative forecasting models using a range of
criteria (MPE, MAPE, etc.).
-- Send results to PSC modelers.

28

Data

Quality?

Data

Forecasts by stock 1
PSC
agencies in stock 2
Chinook
Alaska, B.C.,
model
...stock n projects
Wash.,
Oregon
abundances
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stock 1
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...stock 30
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In process
Current
PSC
Chinook model

PSC
Chinook model

30 stocks,
25 fisheries

40 stocks,
48 fisheries

Postpone until quality of
data is deemed suitable.
30

31

SEAK AABM fishery, 2009-2012

Catch
(1,000s)

Max. allowable catch
Uncertain forecast

Abundance Index (AI) (1.0 = 1979-1982 abundance)
p. 97 of TCCHINOOK 14-1, vol. 1 (2014)
32

Data

Data

PSC
Forecasts stock 1
Chinook
by agencies stock 2
model
in Alaska,
...
stock n
projects
B.C., Wash.,
abundance
Oregon

Abundance
indices (AIs)
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...stock 30
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PSC Chinook model
Update documentation of this model's:
- Structure
- Function
- Calibration procedure
- Projection (forecasting) procedure
Why?
- Reduce errors
- Avoid loss of institutional and personal knowledge
- Enable newer CTC members to understand the model
(some people within CTC-AWG don't fully understand it)

34

Data

No
uncertainties
used or stated

Exploitation rates
Maturation rates
Marine survival
PSC
...
Chinook
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...stock 30
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PSC Chinook model
Option #1 for improving model
Annually conduct extensive sensitivity analyses to
take into account uncertainties in:
- Agencies' stock-specific forecasts (multiple models
and multiple model-ranking criteria)
- Marine survival rate
- Maturation rate (age/size structure)
- ...
Report uncertainties around projected abundance
index (AI) in each AABM area (ensemble of scenarios).
Why?
- Acknowledge risks
- Better inform decision makers
36

PSC Chinook model
Option #2 for improving model
Model is 30 years old
- Not "state of the art"
- Major uncertainties not taken into account or reported
CTC should explore alternative models to account for:
- Major uncertainties
- Within-season reduction in abundance north to south
- Size-dependent maturation rate (age structure)
- ...
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Summary:
Regional stock-specific forecasting models
and PSC Chinook model need:
- Clear management objectives
- Advanced "state-of-the-art" methods
- To take into account and report major uncertainties
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Attachment sic

Progress Report on Base Period
Calibration Tasks
PSC Executive Session
October 3-7, 2016
1

Action Plan for transitioning to a new
Chinook Model, Feb 10 2016
CTC tasks with Oct 2016 PSC Executive
meeting deadline:
• Task 2: Completion of base period
calibration
• Task 3: Preliminary calibration
assessment
• Task 4: CTC to recommend changes to
calibration procedures or model structure

New Three Phase Project to
Improve the PSC Chinook Model
• Phase I – Increase the stock stratification.
(2013-2015)
• Phase II – Increase the fishery
stratification. (2015-2016)
• Phase III – Ability to model MarkSelective Fisheries. Stock-specific
Proportion Non-Vulnerable factors (PNV)
2016-2017?

3

Why add or change stocks?
• Some stock groups were simply not represented
previously (e.g. Transboundary Rivers, Yakutat, MidOregon Coastal).
• Some stocks were split to better represent life histories
and ocean distributions (e.g. Fraser Early was split into
Fraser Early Springs 1.2, Fraser Early Springs 1.3, Fraser
Early Summers 0.3 and Fraser Early Summers 1.3).
• The hatchery CWTs used for some stocks have changed
to provide better distribution and maturation
representation (e.g. Lower Georgia Strait now uses
Cowichan as opposed to Big Qualicum CWTs).
7

Other Phase I Changes/Improvements
• Review and update escapement/terminal run
stock abundance estimates.
• Assess and modify, if warranted, CWT codes
representing model stocks.
• Ricker values have been updated and range of
allowable α values has been expanded.

8

New Three Phase Project to
Improve the PSC Chinook Model
• Phase I – Increase the stock stratification.
(2013-2015)
• Phase II – Increase the fishery
stratification. (2015-2016)
• Phase III – Ability to model MarkSelective Fisheries. Stock-specific
Proportion Non-Vulnerable factors (PNV)
2016-2017?

9

Changes Required to Accomplish the
New Stock and Fishery Stratification
• Re-stratification of the Cohort Analysis System
(CAS) CWT database; load new stock and fishery
CWT data.
• Modify Chinook Model to accommodate new
stock and fishery strata.
• Compile associated model inputs for new fishery
strata (eg PNV, non-landed mortality rates).
• As a result the number of stocks goes from 30 to
40 and model fisheries from 25 to 48.
10

New Three Phase Project to
Improve the PSC Chinook Model
• Phase I – Increase the stock stratification.
(2013-2015)
• Phase II – Increase the fishery
stratification. (2015-2016)
• Phase III – Ability to model MarkSelective Fisheries. Stock-specific
Proportion Non-Vulnerable factors (PNV)
2016-2017?

13

Why make Base Period Changes?
• The new model stratification will allow the CTC to
more accurately represent AABM and ISBM fishery
impacts.
• It will finally allow for the incorporation of SPFIs in
the Model for NBC and WCVI troll fisheries.
• It will also allow the CTC to represent impacts north
and south of Cape Falcon in Southern US fisheries.
• It will also allow for finer stock resolution of fishery
impacts and finer resolution of terminal harvests.
• It will eventually allow for the estimation of
differential impacts on marked and unmarked stock
components in MSFs.
15

Where Are We Now?
• Phase I is complete. BPC was performed and outputs
(BSE and STK files) used as replacements in the
annual Model calibration Clb1402 for testing
purposes. More evaluation of the results is needed.
• Phase II BPC (BPC2106) is close to completion. BPC
was performed and outputs (BSE and STK files) used
as replacements in the annual Model calibration
Clb1601 for testing purposes. More evaluation of
the results is needed. The BPC and an annual
calibration (CLB2016) using the BPC dataset needs
QA/QC, additional evaluation, and review by full CTC.
16

Preliminary Evaluation of Phase II
Base Period Calibration Model
(BPC2016 used in annual calibration CLB2016)

18

Task 1 Response – CTC Model Phase 2
Comparison/Evaluation Diagnostics
1. Abundance Indices
2. Retrospective Exercise
3. Brood-year exploitation rate by stock, age and fishery
between models and CWTs.
a. Evaluate by terminal and pre-terminal
4. Comparison of stock composition between models.
a. Compare to GSI data where available.
5. Comparison of terminal runs and escapement.
6. Cohort sizes.
7. Catches.
8. EVs
a. Time series.
b. Correlation with CWT survival indices.
19

AABM AIs CLB1601 vs CLB2016

20

Stock Distributions-BPC2016 vs CWT

21

Stock Compositions CLB1601 vs BPC2016

22

Terminal Runs CLB1601 vs BPC2016

23

Escapements CLB1601 vs BPC2016

24

Terminal Harvest CLB1601 vs BPC2016

25

Cohort Sizes CLB1601 vs BPC2016

26

Catches CLB1601 (old)
vs BPC2016 (new)
Fishery
Alaska Troll
Alaska Net
Alaska Sport
North BC Troll
North BC Net
Central BC Troll
Central BC Net
WCVI Net
WCVI Troll
WCVI AABM Sport
Geogia Strait Sport
Puget Sound North Net
Puget Sound North Sport
Puget Sound South Sport
WA/OR North of Falcon Troll
WA/OR North of Falcon Sport

New model better at
describing fisheries
0.899
0.769
0.621
1.232
0.634
1.258
1.309
1.520
1.243
1.699
1.741
1.127
0.899
0.599
1.156
0.865

Old model better at
describing fisheries
0.839
0.552
0.764
0.944
0.682
0.992
1.114
0.786
0.826
0.459
1.279
0.743
0.862
0.533
1.119
0.884
27

EVs CLB1601 vs BPC2016

28

Translation of Table 1
• Annex IV, Chapter 3, Paragraph 10 (a) states:
“indices identified in this paragraph are
consistent with CTC analyses through May 1999.
In the event that subsequent analyses modify
these values, the relationship between catch and
abundance indices specified in Table 1 and
detailed in Appendix B will be maintained”
• How to interpret this? Maintain catch levels,
maintain HRI levels, or something else?
29

Table 1
Table 1 is based on underlying
relationships between three time series:
1. AIs produced by the Model
2. CWT estimates of fishery Harvest
Rate Indices (HRIs) relative to BP
levels
3. Observed catches.
A new BP calibration of the Model will change
relationships between AIs and Allowable catches in
Table 1 (and implicit relationships with the HRIs).

SEAK Catches, AIs and HRIs
350,000

SEAK Troll

Model Catch

300,000
250,000
200,000
150,000
100,000
50,000

BPC2016

CLB1601

0

Abundance Index

2.5
2.0
1.5
1.0
0.5

BPC2016

CLB1601

0.0

1.4

Fishery Index

1.2
1.0

SPFI

0.8
0.6
0.4
0.2
0.0

Year

NBC Catches, AIs and HRIs
300,000

NBC Troll

Model Catch

250,000
200,000

BPC2016

CLB1601

150,000
100,000
50,000
0

Abundance Index

2.0
1.5
1.0
0.5

BPC2016

CLB1601

0.0

1.4

Fishery Index

1.2
1.0

SPFI

0.8
0.6
0.4
0.2
0.0

Year

ROM

WCVI Catches, AIs and HRIs
1,000,000

WCVI Troll

800,000

Model Catch

BPC2016

CLB1601

600,000
400,000
200,000
0

Abundance Index

1.4
1.2
1.0
0.8
0.6
0.4
0.2

BPC2016

CLB1601

0.0

Fishery Index

2.0
1.5

SPFI
1.0
0.5
0.0

Year

ROM

Construction of Table 1
Table 1 values reflect negotiated catches and HRIs at
given AI levels; (b) historic data and relationships
between catch, HRIs and AIs for a selected time period;
and (c) assumptions regarding allocation of catch
among fishing sectors (Troll, Sport, Net as appropriate).
See Appendix B Annex IV Ch 3. Relationships between
AIs, Catches and HRIs
Changes to any of these factors would affect the
allowable catch values in Table 1.

Example: SEAK
Proportionality Constant (PC) = 12.38
Harvest Rate Index (HRI) = EXP(LN(Troll Catch / AI) - PC)
Troll Catch = EXP(PC + LN(HRI * AI))
Total Catch = 17,000 + Troll Catch / 0.8

For AIs between 1.005 and 1.2, HRI increase from 0.371 to 0.445
Total Catch = -114,750 + 242,250 * AI
Troll Catch = (-131,750 + 242,250 * AI) * 0.8

Options
• Leave Table 1 Alone – Pros: Easy. Cons: HRIs and PCs will change.
(Catches during the current agreement would have been different.)

• Maintain Catch Levels (Method 1) – Pros: Easy, average catches
will be maintained across base calibrations. Cons: HRIs and PCs will change.
New base calibrations will change the AIs at allowable catch levels.

• Maintain HRI Levels (Method 2) – Pros: Easy, HRI levels will be
maintained at . Cons: New base calibrations will change allowable catches.
(Catches during the current agreement would have been different.)

• Renegotiate Table 1 Completely – Pros: no translations would be
necessary. Cons: time consuming and outcome uncertain.

• Something else?
Note: When Phase 3 of the BPC is complete the translation of
37
Table 1 will need to be revisited.

Method 1 for New Table 1, Maintain Catches
(Possible Approach with AI Offset or AI Scalar)
• For each AABM fishery find the offset that
minimizes the mean squared error between
the 2009-2015 BPC2016 AI values and the
2009-2015 AI values from Clb1601 plus the
offset.
•

𝑁𝑁𝑁 − 𝐴𝐴 𝐶𝐶𝐶𝐶𝐶𝐶𝐶 +𝑂𝑂𝑂𝑂𝑂𝑂
∑2015
𝑦
𝑦=2009 𝐴𝐴𝑦

•

𝑁𝑁𝑁 − 𝐴𝐴 𝐶𝐶𝐶𝐶𝐶𝐶𝐶 ∗𝑆𝑆𝑆𝑆𝑆𝑆
∑2015
𝐴𝐴
𝑦
𝑦
𝑦=2009

7

7

or
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Method 1 Example Table 1 Using BPC2016
Offsets
Old AI
1.00
1.005
1.05
1.10
1.15
1.20
1.205
1.25
1.30
1.35
1.40
1.45
1.50
1.505
1.55
1.60
1.65
1.70
1.75

-0.12
New AI
0.88
0.885
0.93
0.98
1.03
1.08
1.085
1.13
1.18
1.23
1.28
1.33
1.38
1.385
1.43
1.48
1.53
1.58
1.63

SEAK
127500
128700
139600
151700
163800
176000
199800
206700
214200
221800
229400
237000
244600
264400
271800
280000
288200
296400
304600

-0.05
New AI
0.95
0.955
1.00
1.05
1.10
1.15
1.155
1.20
1.25
1.30
1.35
1.40
1.45
1.455
1.50
1.55
1.60
1.65
1.70

NBC
130000
130700
136500
143000
149500
156000
156700
163300
170700
178000
185300
192700
200000
219600
226100
233400
240700
248000
255300

-0.13
New AI
0.87
0.875
0.92
0.97
1.02
1.07
1.075
1.12
1.17
1.22
1.27
1.32
1.37
1.375
1.42
1.47
1.52
1.57
1.62

WCVI
149700
172000
179700
188200
196800
205400
206200
213900
222500
231000
239600
248100
256700
257600
265300
273800
282400
290900
299500
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Method 2 for New Table 1, Maintain HRI
Levels, Update Proportional Constant
• Rebuild Table 1 from scratch. Calculate new
Proportional Constants (PC) and underlying
relationships between the AABM troll catches, the
AIs and the fishery indices.
• 𝑃𝑃 = 𝑙𝑙 𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝐶𝐶𝐶⁄ 𝐻𝐻𝐼 ∗ 𝐴𝐴
• 𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝐶𝐶𝐶 = 𝑒

𝑃𝑃+𝑙𝑙 𝐻𝐻𝐻𝐻∗𝐴𝐴

• 𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝐶𝐶𝐶 = 17,000 + 𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝐶𝐶𝐶⁄0.8 SEAK
• 𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝐶𝐶𝐶 = 𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝐶𝐶𝐶⁄0.8

NBC & WCVI
40

Method 2 Example Table 1 Using BPC2016
AI
1.00
1.005
1.05
1.10
1.15
1.20
1.205
1.25
1.30
1.35
1.40
1.45
1.50
1.505
1.55
1.60
1.65
1.70
1.75

SEAK
Current
New
127500 143200
128700 144600
139600 157100
151700 170900
163800 184700
176000 198600
199800 225800
206700 233600
214200 242300
221800 251000
229400 259600
237000 268300
244600 277000
264400 299600
271800 308000
280000 317400
288200 326800
296400 336200
304600 345600

NBC
Current
New
130000 176800
130700 177700
136500 185600
143000 194500
149500 203300
156000 212200
156700 213200
163300 222100
170700 232100
178000 242100
185300 252100
192700 262000
200000 272000
219600 298600
226100 307500
233400 317500
240700 327400
248000 337300
255300 347200

WCVI
Current
New
149700 139600
172000 160300
179700 167500
188200 175500
196800 183500
205400 191400
206200 192200
213900 199400
222500 207400
231000 215400
239600 223400
248100 231300
256700 239300
257600 240100
265300 247300
273800 255300
282400 263200
290900 271200
299500 279200
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Caveats
• Clarity is needed on the interpretation of Paragraph
10 (a)
• The average catches used in Method 1 used the
years 2009-2015 but other years could be used.
• The PC in Method 2 was developed using the years
1985-1997 (same as the 1999 and 2009
Agreements) however more recent years could be
used.
• Methods presented here are possible options for
translating Table 1. Different approaches could be
developed and implemented.
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Attachment seven

February 10, 2016
Committee for Scientific Cooperation Response to Commission Decision 4, January 2016
At the January 2016 meeting, the Pacific Salmon Commission decided that “By the 2016 Annual
Meeting, the CSC shall collaborate with appropriate experts and develop a proposal for annual
collation of data on the environment, run size, fish condition, and other metrics that may reveal
anomalies in salmon survival.” The CSC has developed an outline of possible actions that could
be undertaken taken to address this directive.
1. Documenting 2015 anomalies.
Rationale: Reports to date suggest that environmental conditions and the characteristics of
salmon returns in 2015 were anomalous. There is no formal mechanism currently in place to
collate the observations for 2015. This information would be valuable to inform the
assessment and management of impacted stocks into the future.
Proposal: By consultation with appropriate experts develop a list of environmental and
biological anomalies associated with environmental conditions affecting salmon in 2015. We
identify two activities which have different levels of resolution and cost to address this issue.
The CSC is prepared to move forward with activity a, but would require funding or staff
support to also undertake activity b.
a: Building upon efforts already undertaken (e.g., L. Weitkamp, I. Perry), the CSC surveys
experts in the salmon management and research communities to compile a list of unusual or
anomalous physical and biological observations in the eastern North Pacific.
b: Develop an RFP to contract expertise to provide comprehensive, quantitative, and
contextual evaluation of 2015 anomalies. This option requires funding support from
Commission, Endowment Funds, or other granting entity.
2. A PSC Strategy for ongoing consideration of environmental variability and its impact on
salmon management.
Rationale: The Pacific Salmon Treaty is based on the mutual interest of Canada and the
United States in the conservation and rational management of Pacific salmon stocks and in
the optimum production of such stocks. As a result of changing climate, the business of the
Pacific Salmon Commission is increasingly impacted by anomalous environmental
conditions. The Commission will need to actively manage processes at all levels to ensure
resilience in a rapidly changing environment.
Proposal:
i. Information sharing within the Commission to support future reporting of
environmental variation and impacts. As with 2015 it is important to systematically
1

collate annual observations. The CSC will work with the Executive Secretary to develop
a web-based repository for the following information.
a. Reporting and documenting anomalous observations and impacts .
b. Links to environmental (physical and biological) data sets.
c. Links to associated salmon data sets.
d. Matrix of stock specific performance data.
e. Capability for on-line discussion on the use of environmental indices in management
and forecast models within the PSC science community.

ii.

Use of environmental data in forecasting and managing PSC fisheries. The PSC and
its technical committees generate forecasts and evaluate management scenarios using bilaterally developed models. The consideration of environmental conditions is variable
and limited. Varying environmental conditions at local, regional, and basin scales are
affecting all species of Pacific salmon, and thus are of concern to the work of all of the
technical committees. To enhance the capacities of the technical committees to consider
and incorporate environmental effects, they require the capability to share observations,
knowledge and skills between the committees, in order to have access to the most current
data and analytical techniques; and learn as an organization. A starting point is assessing
the current use of environmental variability. The CSC again identified two activities
which have different levels of resolution and cost to address the issue. The CSC is
prepared to move forward with activity a, but would require funding or staff support to
also undertake activity b.
a: CSC surveys technical committees to identify current use of environmental variation in
forecasting and assessment models.
b: A detailed review of the use of environmental conditions in technical committee and
agency management and forecast models, and recommendations for their improvement.
Recommendations would also address mechanisms for improved collaboration and
information exchange between committees and within the PSC science community.
Requires funding support from Commission, Endowment Funds, or other granting entity.

iii.

Information sharing with other international organizations. The PSC is not alone in
needing to monitor and understand a rapidly changing environment. In fact
understanding will come from observations on stocks at local, North Pacific and on a
hemispheric scale. A number of scientific groups are evaluating the impacts of climate
change and environmental variation on salmon and other organisms. The activities

2

identified for this component are explicitly addressed in the CSC Work Plan.

iv.

a.

Develop information exchange mechanisms between PSC-CSC, NPAFC-CSRS,
NASCO-Scientific Committee and ICES/PICES, including data sharing and
comparisons of stock trends across space and time.

b.

Participate in the planning for the NPAFC/PICES International Year of the Salmon
initiative. This opportunity will allow PSC to influence the body of work
undertaken to improve understanding of salmon populations and their responses to a
changing environment.

Informing the Commission annually on observations of changing environmental
conditions and their relation to salmon production. It is important that information on
current and future conditions be effectively communicated at the Technical Committee,
Panel and Commission level. The CSC identified three activities which represent a range
of levels of information that could be provided to the Commission depending on
available resources.
a.

CSC summarizes results from the web-based reporting as part of the CSC annual
report. Contingent on direction to proceed on 2.i.

b.

The CSC manages an annual mini-workshop of 2 hour duration at which invited
experts present perspectives on the state of the ocean and the state of salmon from
different regions across the North Pacific Rim. The workshop would be scheduled
as an evening session at the PSC Annual Meeting. The work shop would require an
annual budget for invitational travel for speakers.

c.

Dedicate (as part of proposed 2018 budget “enhancements”) a Commission staff
position to compile, evaluate, and synthesize information on the responses of
salmon populations to changing environmental conditions. (An alternative is the
possibility of a sabbatical-type detail to address more in-depth analyses of the
effects of a changing environment on the management and conservation of salmon
populations of interest to the PSC.)
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Attachment eight

PACIFIC SALMON COMMISSION
SENTINEL STOCKS COMMITTEE

FINAL REPORT
2009 − 2014

DRAFT

SEPTEMBER 28, 2016
i

EXECUTIVE SUMMARY
Background
The Sentinel Stocks Program (SSP) was an ad hoc effort negotiated by the Pacific Salmon
Commission (the Commission or the PSC) in 2008 to improve information on escapements for a
set of Chinook salmon Oncorhynchus tshawytscha stocks in the United States and Canada.
Improvements were envisioned to be
•
•
•

more accurate and more precise estimates from existing agency assessment programs;
funding of new agency programs to estimate escapements; and
funding development of new, more cost-effective methods of estimating escapements.

These improvements were to be realized through funding projects proposed by those agencies
with management authority over fisheries exploiting stocks spawning in the following areas:
•
•
•
•
•

Northern British Columbia (NBC);
Fraser River Watershed;
West Coast of Vancouver Island (WCVI);
Puget Sound; and
North Oregon Coast (NOC).

Chinook salmon stocks in these areas were chosen for the SSP because insufficient information
on these stocks had complicated the renewal of the Pacific Salmon Treaty in 2008.
A committee of scientists representing management agencies from both countries (the Sentinel
Stocks Committee or SSC) was empaneled to annually solicit, assess, coordinate, and
recommend proposals to the Commission for funding, and to review and report results of those
projects. The SSC was also charged with improving projects by sharing expertise among
themselves and with project proponents, by fostering the development of new methods to
cost-effectively estimate escapement, and by leveraging experience gained through the SSP to
improve escapement estimation after the SSP had ended.
The SSP funded 67 projects at a cost of 10 million US$ from 2009 through 2014 (Table ES.1).
Funds were to be drawn equally from the annual earnings of the Northern and Southern
Endowment Funds. This allocation was to support projects at 2 million US$ per year from
2009−2013. However, some of the allotted 10 million US$ was unspent at the end of
2013funds that were used to extend the SSP into 2014. Forty-one projects were Canadian
and 26 U.S. although the funds spent in each nation5,648.3 k Can$ in Canada and 4,823.9 k
US$ in the U.S.were similar, especially when currency exchange rates are considered.
Preparation, evaluation, and recommendation of proposals to the Commission followed
protocols and a schedule (Figure ES.1) established by the SSC during the first year of the
program.

ii
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2

Table ES.1−Chinook salmon stocks studied, study objectives and methods, years funded, and costs (in thousands) for
projects selected for the Sentinel Stocks Program of the Pacific Salmon Commission 2009 - 2014.
CANADIAN PROJECTS:
Stock(s)
Years
Nass
Skeena (annual)
Skeena (distribution)
Skeena (retro)
Chilko
S. Thompson
Harrison
Burman
Kaouk
Moyeha

Marble/Tahsis/Leiner
Marble/Tranquil/Sarita

Conuma
WCVI Framework
U.S. PROJECTS:
Driver Stocks
Green
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Funded

6
6
1
2
5
6
1
5
3
2
1
1
1
1
41

Total
Cost
$601.9
$208.3
$417.2
$316.0
$1,109.2
$804.7
$51.5
$641.8
$755.9
$172.3
$219.0
$180.8
$139.7
$30.0
$5,648.3

Objectives/Methods:
Augment existing MR study to estimate escapement by increasing numbers marked and inspected for marks.
Estimate terminal run size by expanding estimated escapement Kitsumkalum River using GSI of Tyee Test Fishery catch.
Confirm GSI from Tyee Test Fishery and describe spawner distribution in watershed with radiotelemetry.
Estimate terminal run size 1984-2008 using methods of Skeena (annual) and genetic material from archived scales.
Estimate escapement with standard MR methods.
Estimate terminal run size from catches of this stock in NBC with GSI, scales and with CWTs from its ER indicator stocks.
Determine population closure for ongoing MR study using radiotelemetry.
Estimate escapement with standard MR methods and with AUC snorkel methods using radiotelemetry (2012 only).
Estimate escapement counting through a weir (2009) and with standard MR methods (2010, 2011).
Estimate escapement with standard MR methods (2010), demonstrate ability to catch salmon (2011).
Estimate escapement with AUC snorkel surveys by estimating survey life/observer efficiency using radiotelemetry.
Estimate escapement with AUC snorkel surveys by estimating survey life/observer efficiency using radiotelemetry.
Estimate abundance with standard MR methods.
Stock/assessment framework for treaty and domestic management.

←Grand Total in Can$

2
4

$188.2 Estimate terminal run sizes with GSI and CWTs from ER indicator stocks recovered in SEAK fisheries and terminal areas.
$562.9 Estimate escapement with standard MR methods (2010) and with genetic tGMR studies funded 2011 - 2013 to

Stillaguamish
Snohomish

4
4

$341.5 Estimate current/past escapement and with genetic tGMR methods for 2007 - 2013 with funding 2011 - 2014.
$912.8 Estimate escapement all runs with standard MR methods (2009) and with tGMR methods for Skykomish, Snoqualmie,

Skagit
Nehalem
Siletz
Siuslaw

1
5
5
1
26

produce estimates for 2010 - 2012.

$46.2
$1,391.8
$1,195.5
$194.0
$4,832.9

Snohomish runs in 2011 - 2013 with funding in 2012 - 2014.

Demonstrate ability to catch salmon.
Estimate escapement with standard MR methods and in-river creel survey.
Estimate escapement with standard MR methods and in-river creel survey.
Estimate escapement with standard MR methods and in-river creel survey.

←Grand Total in US$

iii

Figure ES.1−Schedule of annual milestones and activities of the Sentinel Stock Committee.

Success with Objectives
The most-frequent objective of SSP-funded projects was the accurate and precise estimation of
abundanceusually spawning abundanceof Chinook salmon stocks from the five areas listed
above. Two other objectives involved radio telemetryrelative distribution of sub-stocks in the
Skeena River Watershed and closure of the Chinook salmon population involved in a MR study
on the Harrison River not funded through the SSP. A third SSP-funded study involved
developing a new framework for assessing spawning abundance in WCVI streams. A fourth
project was to demonstrate an ability to capture Chinook salmon on the Skagit River. The
remaining projects were intended to estimate spawning abundance; methods employed in
these projects were:
4

•
•
•
•
•
•

Standard mark-recapture (MR) studies (all five areas);
Trans-generational mark-recapture (tGMR) studies based on genetically identifying
parents and their progeny (Puget Sound);
Expanding genetically estimated catches in an ocean (AABM) fishery of a stockaggregate using information from an exploitation rate indicator stock (Fraser, WCVI,
NOC);
Expanding a genetically estimated proportion of a sub-stock in a test fishery using
information on the abundance of the sub-stock (NBC, Fraser);
Expanding visual counts of Chinook salmon on spawning grounds with information on
observational efficiency (OE) and survey life (SL) of spawning salmon (WCVI); and
Weirs (WCVI).

Genetic analysis was used to estimate current spawning abundance and to retroactively
estimate spawning abundance in years past by analysis of genetic material on archived scale
samples (Skeena River retro). Radio telemetry was employed to “mark” Chinook salmon in
several SSP-funded MR studies and to estimate observer efficiency and survey life in AUC
expansions of visual counts.
In all 111 abundance estimates were expected from SSP-funded studies, 107 were attained, and
101 have accompanying measures of precision (CVs) (see Table ES.2). Of the 101 estimates with
CVs, 51 met the bilateral precision standard (CV ≤ 15%) for the Chinook Technical Committee
(CTC) and another 11 were close (15% < CV ≤ 20%; Figure ES.2). The 102 abundance estimates
with CVs also involved diagnostic testing to gather evidence against the accuracy of each
estimate. In the few instances when evidence of bias was found, estimates were corrected or
identified with limitations.

Figure ES.2−Frequency of estimated CVs for abundance estimates from SSP projects.
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Table ES.2−Years funded, number abundance estimates expected, number
attained, number that met the CTC bilateral standard for precision, and
total funds expended (in thousands) by stock in the Sentinel Stocks
Program of the Pacific Salmon Commission from 2009 − 2014. (NR not
relevant; UD undetermined).
CANADIAN PROJECTS:
Stock(s)

Precision
Standard
Met

Years
Funded

Conuma
WCVI Framework

6
6
1
2
5
6
1
5
3
2
1
1
1
1

Estimates
Expected

U.S. PROJECTS:
Driver Stocks
Green
Stillaguamish
Snohomish
Skagit
Nehalem
Siletz
Siuslaw

Total
Cost
6
5
$601.9
6
2
$208.3
0
NR
$417.2
25
12
$316.0
5
5
$1,109.2
18
11
$804.7
0
NR
$51.5
5
4
$641.8
1
0
$755.9
1
0
$172.3
3
UD
$219.0
3
UD
$180.8
0
UD
$139.7
0
NR
$30.0
Grand Total in Can$ → $5,648.3

2
4
4
4
1
5
5
1

4
3
7
10
0
5
5
1

4
1
$188.2
3
3
$562.9
7
4
$341.5
9
2
$912.8
0
NR
$46.2
5
2
$1,391.8
5
3
$1,195.5
1
0
$194.0
Grand Total in US$ → $4,832.9

Nass
Skeena (annual)
Skeena (distribution)
Skeena (retro)
Chilko
S. Thompson
Harrison
Burman
Kaouk
Moyeha

Marble/Tahsis/Leiner
Marble/Tranquil/Sarita

6
6
0
25
5
18
0
5
3
1
3
3
1
0

Estimates
Attained
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Improving Estimates from Existing Agency Programs
In the NBC area, SSP funds for improving existing agency programs were used to:
•

•

Expand sampling power of the established stock assessment program on the Nass River
run by the Nisga’a Lisims First Nationan expansion crucial to the program in all years,
but especially in the low-water, low-return year of 2010; and
Link two existing CDFO assessment programs on the Skeena River (Tyee Test Fishery and
MR studies on a tributary) through genetic analysis to estimate abundance of Chinook
salmon entering the river now, and from genetic analysis of archived scales, entering the
river in the past (Figure ES.3).

In the Fraser area, SSP funds for improving existing agency programs were used to:
•
•
•

Test the correctness of the mathematical model used in an ongoing CDFO MR study on
the Harrison Rivercorrectness of the model was indicated;
Produce unbiased abundance estimates for Chinook salmon spawning in three rivers to
be used to expand past and future peak counts (PCs) of Chinook salmon in other, similar
rivers in the CDFO stock assessment program (see Figure ES.4 for an example); and
Expand sampling power to improve precision of MR estimates from established stock
assessment programs on the Lower and Middle Shuswap riversresulting in CVs
between 2%−3% for the Lower Shuswap stock and between 6%−16% for the Middle
Shuswap stock.

Figure ES.3−Comparison of the escapement indices used by the CTC to represent Chinook
salmon spawning abundance in the Skeena River (bars) with escapement estimates ( ) from
using genetic stock identification (GSI) to expand estimated abundance of the Kitsumkalum substock. Vertical lines represent lognormal 95% confidence intervals (CIs).
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Figure ES.4−Natural log of escapement estimates (lnP) as calculated with peak counts from
standard CDFO surveys regressed against the natural log of MR escapement estimates (lnMR)
for the Lower Shuswap, Middle Shuswap, and Chilko rivers during 1983 - 2014. Similarity in fits
among these three stocks indicates the slope of the common line could potentially be used to
estimate abundance from PCs in other rivers with similar hydrographic features.
Funds from the SSP to improve existing stock assessment programs in WCVI were used to:
•
•
•

Quantitatively estimate survey life and observer efficiency for area-under-the-curve
expansions of visual counts of Chinook salmon for streams in CDFO’s 6-stream and 14stream abundance indices;
Initiated a MR study by the Nuu-chah-nulth Tribal Council on the Burman River; and
Develop an objective, cost-effective way of determining survey life for area-under-thecurve expansions by relating survey life to date of first freshet in the Burman River
(Figure ES.5).

Funds from the SSP to improve existing stock assessment programs in Puget Sound were used
to:
•
•

Develop a method to impute data for missing redd surveys in WDFW’s standard stock
assessment program on CTC escapement indicator stocks (see Figure ES.6); and
Produce unbiased estimates of spawning escapement for CTC escapement indicator
stocks with which to adjust biased estimates from past and future redd surveys (see
Figure ES.6 for an example).
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Figure ES.5−Relationship between the timing of the first fall freshet, as measured from
September 1, and the average number of days that live adult Chinook salmon (survey life)
reside in the Burman River, 2009-2014.
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Figure ES.6−Abundance (escapement) estimates ( ) for Chinook salmon spawning in the
Stillaquamish River derived from tGMR studies alone, from redd counts adjusted for missing
data and expanded by a recalculated factor of 2.39 (Adj Redd), and from the current agency
method (Std Redd) of redd-count expansion (redd counts unadjusted for missing data
multiplied by 2.5). Lines are 95% lognormal CIs.
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Figure ES.7−Predictions of spawning abundance of Chinook salmon in the Siletz and Siuslaw
rivers against estimated spawning abundance from U.S. LOA and SSP-funded MR studies.
Predictions (colored lines) were made from the two calibration factors based on peak counts
(PCs) and on cumulative sum of DEAD salmon from standard agency surveys, and from the WLS
regression using the sum of dead counts. All predictions were made with jackknife (leaving-oneout) hindcasting. Intervals are lognormal 95% CIs around MR estimates ( ).
Funds from the SSP awarded to Oregon were to produce unbiased estimates of spawning
escapement for CTC escapement indicator stocks with which to expand past and future counts
of Chinook salmon from the agency (ODFW) stock assessment program (see Figure ES.7 for
examples).
Aside from funded projects, the SSC investigated effects of imprecision and bias in estimated
spawner abundance on the CTCs annual stock evaluation using synoptic plots (CTC 2015,
Chapter 3, Figure 3.1). Of the two CTC bilateral data standards, violation of the accuracy
standard proved more consequential than violation of the precision standard in evaluations.

New Agency Programs
The SSP funded two new CDFO programs to estimate spawning abundance of Chinook salmon
in the Chilko River and a one-time radio telemetry project to evaluate the accuracy of GSI for
the Kitsumkalum stock caught in the Tyee Test Fishery and to describe the distribution of
spawners in the Skeena River Watershed. Monies for the work in the Chilko River resulted in
five unbiased abundance estimates (2010−2014) with CVs ranging from 3% to 7%well within
the CTC precision standard of CV≤15%. Monies for work on the Skeena River in 2010 were used
to purchase equipment (radio tags and radio receivers) as part of a one-time multi-agency
study. Over 450 radio tags were successfully deployed of which 241 were tracked to spawning
10

grounds. Information from this project improved the genetic baseline for Chinook salmon and
confirmed relative stock composition as estimated with GSI at the Tyee Test Fishery.

New, More Cost-Effective Methods
Driver Stock (Ratio) Method. Use of the driver stock (ratio) (DSR) method to estimate terminal
run size for Chinook salmon stock aggregates inverts the process of how the CTC estimates
catches of stock aggregates in ocean fisheries. In the CTC process a target stock is assumed to
have the same maturation rates and suffer the same exploitation rates as a tagged indicator
stock. Exploitation rates (ER) are estimated for the indicator stock with coded-wire tag (CWT)
sampling programs. Independent agency estimates of terminal run size for the target stock and
estimated ER for the indicator stock are used to estimate catch of the target stock in ocean
(aggregate abundance based management or AABM) fisheries. In the DSR method, independent
estimates of catch from the target stock in AABM fisheries and estimated ER for the indicator
stock are used to estimate terminal run size of the target stock. Catch of the target stock in an
AABM fishery is estimated with new programs based on genetic and scale sampling.
Results using the DSR method to estimate terminal run sizes of stock aggregates has been
encouraging (Figure ES.8), however, several problems remain:
•

•

•
•

•

Precision and perhaps accuracy suffer when three-year old Chinook salmon comprise a
large segment of the terminal run, but are not fully recruited to AABM fisherieslack of
estimates from U.S. LOA−funded projects using the DSR method to estimate WCVI
terminal run size for runs in 2012 and 2013 exemplify this problem;
An insufficient number of genetic markers to avoid misclassification in estimating the
stock composition of ocean catchesmostly a problem with the NOC aggregate stock in
U.S. LOA and SSP-funded studies due to its higher misclassification error;
Low rates of catch sampling in terminal areas for indicator stocks (such as in WCVI)
decreased precision;
Lack of a viable means of separating AABM catches into hatchery-produced and
naturally-spawned Chinook salmonnot a problem with the WCVI aggregate when
most hatchery-produced fish have thermally banded otoliths, but a problem with the
NOC aggregate where the indicator stock is small relative to natural production; and
Validating the core assumption of equal maturation rates and exploitation rates for the
target and indicator stocks.

As to this last problem, a weak diagnostic test based on changes in relative age composition
was developed that would provide evidence for the core assumption not holding, but would
not provide evidence that it did. Results from applying these tests indicated differences
between indicator and target stocks for the South Thompson stock and in some years the
Oregon aggregate stock.
The real advantage of the DSR method is its cost. With catch sampling, genetic sampling,
and CWT programs in place, the only cost of the DSR method is the cost of the analysis. The
approach can produce estimates for several stocks simultaneously.
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Figure ES.8−Estimates of terminal run size using DSR methods ( ) for the South Thompson
(naturals), WCVI (hatchery-produced + naturals), and NOC (naturals) aggregates of Chinook
salmon stocks for combined ages 3−6. Intervals represent lognormal 95% CIs. Open circles (o)
represent comparative statistics for terminal run size used by the CTC as reported in CTC
(2016a, Appendix Table J1) directly for WCVI and Fraser Early aggregates, or in combination
with information from and CTC (2015b, Table A22) containing NOC terminal catch statistics. All
estimates for the South Thompson and WCVI aggregates resulted from SSP-funded projects. For
the NOC aggregate estimates for 2011 and 2012 were U.S. LOA−funded while 2013 and 2014
were SSP-funded.
Trans-Generational Mark-Recapture (tGMR) Method. The tGMR method is a traditional markrecapture study with two important variantsthe “mark” is a genotype specific to an individual
fish and the two sampling events occur in two different years. The first sampling event occurs
on the spawning grounds where DNA samples are extracted from spawning, moribund, or dead
Chinook salmon. The second sampling event occurs the following spring when DNA samples are
taken from emigrating young. Samples from young are used to identify individual parents, some
of which were sampled the previous fall and some not. Estimated spawning abundance is a
function of the number of Chinook salmon sampled in the fall and the fraction of the parents
identified in spring sampling that had been sampled the fall before. Accurate estimates of
spawning abundance from the tGMR method requires the same conditions as does traditional
two-event, closed population MR estimates, only “all marked fish must identifiable” is always
met in tGMR studies.
Trans-generational mark-recapture projects funded by the SSP were restricted to Puget Sound
stocks and had very encouraging results (Figure ES.9). Available diagnostic tests provided little
evidence that tGMR estimates were biased. In regards to precision, CVs of 9 of 16 estimates in
Figure ES.9 met the CTC precision standard (CV≤15%) while 2 others just missed (CVs of 16%
and 17%). Like MR estimates, precision of tGMR estimates depends on the numbers of
12

Figure ES.9−Estimates of pre-spawning Chinook salmon in several rivers around Puget Sound
from SSP-funded tGMR/MR studies ( ). Lines correspond to lognormal 95% CIs. Combined
estimates for the Snohomish River were not presented because they are functions of estimates
for the Snoqualmie and Skykomish rivers.

adults and juveniles sampled. This “fact of life” can be seen in tGMR estimates for the
Stillaguamish River. The co-managers (the Stillaquamish Tribe and WDFW) increased genetic
samples from their juvenile and spawning-ground sampling beginning in 2009 with
demonstrable results on precision (see Figure ES.9).
The tGMR method is cost effective when populations are relatively small (a few thousand
spawners) and sampling programs are already established. Under these circumstances, major
cost of a tGMR estimate is the cost of genotyping samplesas was the situation with the
Stillaquamish stock. And as with the Stillaquamish stock, tGMR estimates can be generated for
prior years with information from archived samples. For larger rivers with larger populations,
the cost of processing genetic samples (about 25 US$ each) becomes prohibitive regardless of
the existence of pre-established sampling programs.
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An obvious “disadvantage” of the tGMR method is that there is a one-year’s delay in generating
the estimate. Planning fisheries for the next year as is done with calibrating the PSC Chinook
model would be impossible with this one-year delay.

Findings Pertinent to the 2009 Agreement
Annual escapement for WCVI stocks in SSP-funded studies ranged from a few hundred to a
few thousand Chinook salmon per river. Estimated escapements for seven stocks in SSPfunded studies are presented in Figure ES.10. Judging from the number of Chinook salmon
captured in the Kaouk and Moyeha rivers and the efforts expended to handle them,
escapements in those stocks consisted of a few hundred fish at most. The Burman, Kaouk,
Tahsis, and Marble stocks are escapement indicator stocks under the 2009 Agreement.
More Chinook salmon escape to spawn in WCVI than indicated with standard stock
assessment employed by CDFO. Estimated escapements based on MR studies were larger than
estimates from area-under-the-curve (AUC) methods in every comparison made possible by SSP
funding but one (Figure ES.10). Estimated escapements based on objectively estimated
parameter values in AUC models were generally higher than estimates based on subjective,
self-assessed parameter values (but still less than MR estimates). Use of self-assessed values for

Figure ES.10−Abundance estimates of adult Chinook salmon in several WCVI rivers using closedpopulation MR methods ( ) and non-parametric area-under-the-curve (AUC) expansions with estimates
of survey life (SL) and observer efficiency (OE) from radio telemetry ( ) and with self-assessed values for
SL and OE, respectively ( ). Intervals are lognormal 95% CIs around MR estimates. The SSP funded MR
estimates and AUC estimates were obtained in part through radio telemetry; estimates from AUC
methods based on self-assessed parameter values are part of the CDFO standard assessment program
on WCVI stocks. The same survey counts of fish-days was used in calculating both types of AUC
estimates for each river-year combination regardless of the source of values of survey life and observer
efficiency.
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observer efficiency and missed surveys appeared to be the reasons for bias and resultant
under-estimates of escapement from using standard AUC methods.
Escapements for WCVI Chinook salmon can contain a significant component of hatcheryproduced fish. All of the SSP-funded studies were on stocks that had escapements containing
fish from hatcheries. The Sarita stock is on one end of the spectrum where sampling carcasses
on the spawning grounds from 2009−2014 determined that 1%−13% of escapement was
hatchery-produced. The Burman stock is on the other end of that spectrum. Sampling carcasses
in the Burman River during 2009−2013 showed that 93%−97% of escapements were hatcheryproduced. The Burman, Kaouk, Tahsis, and Marble stocks are escapement indicator stocks
under the 2009 Agreement. Presence of hatchery-produced Chinook salmon in escapements of
these stocks diminish their usefulness in indicating variation in natural production.
More Chinook salmon escape to spawn in Puget Sound than indicated with standard stock
assessment employed by the Washington co-managers. Estimated escapements based on
tGMR/MR studies were largeron average twice as largethan estimates from redd-based
methods in every comparison made possible by SSP funding (Figure ES.11). Relative difference
was least for the Stillaguamish stock and most for the Green stock. All three stocks are
escapement indicator stocks while the Stillaguamish stock is also an exploitation rate indicator.

Figure ES.11−Comparison of estimates of pre-spawning Chinook salmon in several rivers around
Puget Sound between those from tGMR/MR studies ( ) and those from redd-based surveys ( ).
Lines correspond to lognormal 95% CIs. Early studies on the Green River were funded by the
U.S. LOA and involved traditional MR studies to estimate abundance; late studies were SSPfunded and involved tGMR studies.
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Figure ES.12−Estimated escapement ( ) of Chinook salmon to the Nehalem, Siletz, and Siuslaw
rivers from MR studies funded by the U.S. LOA prior to 2009 and by the SSP 2009−2014. Lines
are lognormal 95% CIs for estimates.

Oregon stocks of Chinook salmon have rebounded under the 2009 Agreement. While this
rebound should come as no surprise given events of the last few years, SSP-funded studies and
earlier studies funded through the U.S. LOA provide corroboration (Figure ES.12). The Nehalem,
Siletz, and Siuslaw stocks are the three escapement indicator stocks for the NOC stock
aggregate under the 2009 Agreement.
Stream surveys to estimate spawning abundance of Chinook salmon in escapement indicator
stocks for the NOC aggregate have greatly improved. Oregon has used information from U.S.
LOA and SSP-funded studies to modify their standard survey designs to produce more accurate
estimates of spawning abundance (see Figure ES.7). These modifications include expanding
surveys and changing methods.
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Recommendations from the SSC
No committee such as ours can operate for six years, suffer through disappointments, and
celebrate successes without forming some opinions as to what to do next. Now is the time and
here is the place when we transform those opinions into recommendations.
Accuracy of estimates should be given more consideration than the cost of estimates.
Sometimes agencies use a simple method of escapement estimation for expediency and cost
efficiency. Relatively less funds are required to assess spawning abundance per stock which
means more stocks can be assessed. Results are often called “indices” that are presumed to
vary year-to-year along with escapements. The SSP supplied funds to evaluate and improve
some of these indices, but more improvement is needed. What is also needed is for agencies to
embrace these improvements.
Maintenance of a base and sustained level of funding for assessment of spawning abundance.
Implementation of the 2009 Agreement is information intensive, especially as related to
knowledge of spawning abundance. Funds for getting that knowledge largely come from
agencies, the Northern and Southern Endowment Funds, and U.S. LOA appropriations. Funds
for the SSP were identified from the endowment funds. While dedicated funding has ended, the
monies it entailed would be well spent on estimating escapementso long as future
agreements are similar to the 2009 Agreement.
Natural production by WCVI stocks should be estimated. Challenges with small population
sizes, highly dynamic river conditions, thin budgets, and remoteness make accurate single-river
escapement assessment cost-prohibitive and impractical on WCVI. Also, the numerous stocks
spawning along the WCVI create challenges for inferring overall stock status and for measuring
changes in relative abundance from the few populations that can be studied, particularly for
enhanced stocks. The CTC indirectly estimates annual terminal run size to WCVI, and the Driver
Stock (Ratio) method funded by the SSP has shown some promise for more directly estimating
terminal run size. Further development of escapement estimation approaches are necessary to
meet the objectives of the Chinook management regime, via a rigorous, statistically designed
field sampling program to estimate natural and hatchery origin escapement..
A multi-agency program similar to the SSP should be established to evaluate and coordinate
proposed projects. The SSC was small (at most 11 members at any one time). Its members had
extensive experience in planning, designing, and implementing projects to estimate salmon
escapement in both Canada and the U.S. Some members were involved with the PSC in no
other way than being a member of the SSC. However, because other SSC members were
involved with project evaluation for the US-LOA or for the Northern or Southern Endowment
Funds, a high degree of coordination among funding sources occurred. The result was getting
more escapement assessment for the available fundinga need that continues.
Other PSC committees involved with funding decisions should adopt SSC protocols. While this
recommendation sounds a bit prideful, we repeat that many SSC members also serve on these
other PSC committees. We found our iterative process of proposal development, scientific
review, proposal modification, project delivery, post-season oral presentations of preliminary
results and review permitted ample opportunity for committee members to interact with
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project leaders and agencies to improve projects. We believe our approach increased
opportunities for interaction, and therefore significantly increased the quality of projects and
their results.
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Attachment nine

PSC Chinook Technical Committee

PACIFIC SALMON COMMISSION WORK PLAN
2016-2017
Panel / Committee:
The Chinook Technical Committee reports to the Pacific Salmon Commission.
Date: PSC Fall Session - October 3-7, 2016
Update on Bi-lateral Tasks Assigned Under the Current PSC Agreement:
1. Annual Reports
Progress This Past Cycle: The CTC typically produces two annual reports each year: the Catch
and Escapement (C&E) report and the Calibration and Exploitation Rate (CLB&ER) report. The
CTC has not yet published the 2015 or 2016 CLB&ER reports. As per instructions from the
bilateral CIG, finalizing the 2015 document will require separate reports, one on the exploitation
rate analysis portion prepared by the bilateral CTC and one on the 2015 PSC Chinook Model
calibration portion prepared by individuals that wish to participate. Work on both the 2015 and
2016 CLB&ER reports was negatively impacted during this cycle by the need for the Analytical
Work Group (AWG) to focus attention on the base period recalibration of the PSC Chinook
Model and to complete other assignments from the Commission. The 2016 C&E report was
finalized in July of 2016.
Anticipated Progress this Cycle: The 2017 C&E (data through 2016) and 2015, 2016 and 2017
CLB&ER reports are anticipated to be completed in 2017.
2. Model Improvements
Progress This Past Cycle: Progress was made on five specific Model Improvement initiatives:
1) Base period calibration of the Chinook Model: The AWG began work on the base period
calibration of the PSC Chinook Model in 2009 and this work continued this cycle based on the
February 10th Model Action Plan developed bilaterally by the Chinook Interface Group (CIG).
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Preliminary base period calibrations in 2014, 2015 and 2016 expanded the number of stocks
(Phase I) and the number of fisheries (Phase II) to more accurately reflect AABM and ISBM
management. At the PSC Fall meeting, the CTC will report progress on the Phase I and II work,
and present preliminary results of the new base period Model calibration.
Work on four key model improvement projects occurred during this cycle and will be completed
either during this cycle or early in the next one. These are:
2) DGM (Data Generation Model): Work on this tool, which can be used to evaluate various
fisheries metrics and alternative management models, is nearing completion by the contractor.
Testing and validation by the CTC will be necessary.
3) ForecastR: ForecastR is a computer program developed to facilitate forecasting of Chinook
returns and provide a statistical evaluation and decision-making framework for forecast model
selection. Model improvement funds were used to develop most of the forecasting framework
and a graphical user interface (GUI) is currently being developed using Southern Endowment
Funds. The GUI will make Forecast R immediately accessible to forecasters. ForecastR will be
available for agency use in 2017.
4) CIS (Chinook Integrated System): CIS is a Microsoft Access-based approach for storing all
inputs and outputs for the annual exploitation rate analysis and Chinook Model calibration. The
CIS is expected to improve speed and efficiency of many annual routine tasks. Further
development of CIS is occurring this cycle using Chinook Abundance Based Management
Implementation funds. CIS will be completed early in the next cycle. Testing and validation by
the CTC will be necessary.
5) Maturation Rate and EV Investigation: The CTC-AWG was asked to evaluate the
assumptions made for maturation rates and EVs used in the Chinook Model’s forecasting
procedure. The resulting investigation was submitted in a report (TCCHINOOK16-1) to the
Commission in February. The recommendation to use a 9-year average for maturation rates and
a 1-year EV was adopted by the Commission and implemented in the 2016 Model calibration
procedure.
Anticipated Progress This Cycle: Several model improvements will be addressed this cycle.
1) Phase II of the base period calibration (BPC) is scheduled to be completed prior to the
October 2016 PSC Fall meeting. A Chinook Model Calibration using this new BPC will be
evaluated and, if it is deemed acceptable, will be used to translate the new time series of AIs into
a new Table 1. A preliminary report on the BPC will be presented at the 2016 PSC Fall meeting
and a final report including the translation of Table 1 is scheduled to be completed and presented
to the Commissioners by June of 2017. A preliminary plan for Phase III of the BPC has been
developed, including modeling mark selective fisheries, further stratification of time periods
within a year, dividing fisheries into components when size limits differ, incorporating empirical
estimates of legal and sub-legal Chinook releases, and enabling the use of pre-fishery ocean
abundance forecasts in the model calibration procedure. The timing of work on Phase III will
depend on Commission priorities, other CTC tasks relating to the renegotiation of Chapter 3 and
available personnel and monetary resources.
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2) DGM: The DGM should be completed this cycle. Testing and validation by the CTC will be
necessary. The design specification for the next phase, which will include a model evaluation
framework, is being developed. However, no Model Improvement funds remain. A new funding
source will need to be identified if this work is to continue.
3) ForecastR: The stock forecasting tool will be completed and available for use in 2017.
4) CIS: Chinook Abundance Based Management Implementation Funding will be used to
improve current functionality and introduce new functionality.
5) Maturation Rate and EV Investigation: No further work on this task is anticipated this cycle.
3. Bilateral Data Standards
Progress to Date: No progress was made on bilateral data standards during the 2015-2016 cycle.
Anticipated Progress This Cycle: Work on this assignment will occur at the direction of the
Commission.
4. Individual Stock Based Management Index
Progress to Date: No progress on evaluating alternative ISBM indices was made during the
2015-2016 cycle. This task can be advanced when the DGM is completed and validated.
Anticipated Progress This Cycle: Progress on this task depends on two inputs. First, the CTC is
waiting for guidance from the CIG regarding policy issues identified in memos to the CIG during
January 2012 and February 2012. Second, the DGM is needed to perform quantitative
evaluations of the metrics identified in TCCHINOOK(11)-4. The CTC will continue evaluating
ISBM fisheries, per paragraph 13(d) and 13(e) and reporting the results in the annual CTC
CLB&ER report. This evaluation was initiated in 2013.
5. Escapement Goal Reviews
Progress This Past Cycle: No escapement goals were presented to or adopted by the CTC
during the 2015-2016 cycle.
Anticipated Progress This Cycle: Any escapement goals presented for review and acceptance
will be evaluated by the CTC.
6. Five Year Review (Chapter 3 Performance Review)
Progress This Past Cycle: The Chapter 3 Performance Evaluation (C3PE) Report
(TCCHINOOK16-2) was completed in May of 2016.
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Anticipated Progress This Cycle: Errors in some of the data presented in the C3PE report have
been identified and corrected information will be forthcoming.
7. Attachments I-V
Progress This Past Cycle: The review of Attachments I-V has not yet been addressed.
Anticipated Progress This Cycle: Like the Five Year Review, this task was assigned a
completion year of 2014 in the current Agreement. The CTC could use information from the
base-period calibration, CWT data, and available escapement indicator stocks to proceed on this
task. Conceptual development of this task could proceed at the direction of the Commission in
advance of completing the new base period calibration. The required analytical work could then
proceed once data from the new BPC are available. The Commission may need to decide how to
prioritize this task with other CTC tasks.
8. Total Mortality (TM) Regimes
Progress This Past Cycle: No work on implementing a Total Mortality regime occurred in the
2015-2016 cycle. The CTC is waiting for the Commission’s instructions regarding when and
how to proceed with implementation of a total mortality regime.
Anticipated Progress This Cycle: The CTC is waiting for direction and guidance from the
Commission before proceeding on further TM work.
9. Framework for Precautionary Management (PM)
Progress to Date: No work on implementing a framework for Precautionary Management
occurred in the 2015-2016 cycle. The annotated PM draft report was presented to the
Commissioners at the October 2013 Fall Session and no further instructions have been received.
Anticipated Progress This Cycle: No further work by the PM Workgroup or the CTC is
anticipated during this cycle.
10. Recommended Research Projects
Progress This Past Cycle: The CTC has not recommended, developed or reviewed project
proposals, aside from those associated with Model Improvements. The Sentinel Stocks Program
and the Coded Wire Tag Improvement Program have expired although some of the work funded
by these programs is now being funded by the Northern and Southern Endowment Funds.
Projects for 2017 are currently being evaluated for possible funding by the Endowment Fund
committees.
Anticipated Progress This Cycle: The CTC will provide input to the Joint Fund Committees as
directed by the PSC.
11. Alternative Fishery Regulatory Measures
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Progress This Past Cycle: The differential impacts of mark-selective fisheries on marked and
unmarked Chinook DIT stocks were again evaluated and will be reported in the CLB&ER report.
A small subgroup of the CTC and others was also tasked with providing a review and
recommendations concerning an alternative approach proposed by Alaska for managing the
SEAK AABM fisheries (the CPUE-based winter troll fishery model). This task was completed
during the February PSC Annual meeting.
Anticipated Progress This Cycle: The CTC will continue to evaluate and report on impacts of
mark-selective fisheries in its future annual reports. CTC members will also continue to work on
mark selective fishery issues with the Selective Fishery Evaluation Committee. Analytical
methods have been, and will continue to be, discussed and developed in anticipation of
incorporating mark selective fisheries in the CTC Exploitation Rate Analysis and the PSC
Chinook Model calibration. Methods for modeling MSF impacts will be developed during Phase
III of the base period calibration.
Obstacles to Completing above Bi-lateral Tasks:
Time Constraints
As in previous years, the primary obstacle is the amount of time and effort required to complete
the large number of tasks assigned to the CTC under the 2009 agreement and the technical
complexity of those tasks. Although the formation of smaller CTC workgroups to address
individual assignments creates some efficiency, the necessity of assigning CTC members to
multiple workgroups creates bottlenecks. There will undoubtedly be scheduling conflicts for
workgroup meetings and CTC members will have to prioritize their workloads among the
workgroups to which they belong. In the coming year, there will also be additional demands on
CTC members to provide data and analyses in support of renegotiation of the Chinook chapter of
the Treaty. It is difficult to predict the number and complexity of these assignments and
additional bilateral CTC meetings beyond those detailed in this memo could be required.
Funding Constraints
The MI funds paid for a large portion of AWG travel during the past six years. However, the
funds were exhausted during 2016 and funds available for CTC travel may be limited due to
budget constraints in both the Canadian and US sections. Meeting costs have the potential to
significantly impact the CTC’s ability to complete the ERA, PSC Chinook Model calibration, MI
tasks, and annual reporting.
Policy Issues
Progress could be hindered by policy issues that arise in the workgroups, and subsequent lack of
resolution by the Commission.
Outline of Other Panel / Committee Tasks or Emerging Issues:
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None.
Potential Issues for Commissioners:
CWT Sampling Programs
The viability of the coastwide CWT program depends on stable funding for tagging, sampling
and reporting programs. A funding source needs to be identified to maintain the integrity of the
coastwide CWT program. The CWT program remains the only tool that provides the coastwide
data required for implementation of the current PST Chinook agreement. The CTC requests that
the Commission carefully consider the possible ramifications before Commission funds are used
to explore alternative technologies such as PBT. This may have the unintended consequence of
eroding and undermining the viability of the CWT program.
Transition Planning
During the past several years the CTC has lost three AWG members, and is anticipating the loss
of additional AWG members in the near future. Succession planning is needed in order to
provide continued capacity to implement and evaluate the requirements of Chapter 3 of the PST
Agreement. Of particular concern is the loss of key programmers.
Chinook Model Improvements
As mentioned earlier, any modifications or improvements to the PSC Chinook Model, including
the BPC, have the potential to alter the time series of AIs and the historical relationship between
AIs and landed catches. When the historic estimates of these indices change the CTC will need
guidance from the PSC in order to maintain the historic relation between catch and the
abundance indices as specified under the current Agreement.
Chinook Model Improvement Funds
The CTC has exhausted all of the MI funds. Future MI work that cannot be accomplished during
the CTC’s usual course of business will need to rely on the US Chinook Abundance Based
Management Implementation Funding, Northern or Southern Endowment Funds, or some new
funding source.
Potential Issues for Committee on Scientific Cooperation:
None.
Proposed Meeting Dates and Draft Agendas:
Meeting Locations: The CTC proposes to hold all meetings in Seattle, Portland or Vancouver
(PSC office) to reduce travel costs, with the exception of one meeting in Juneau, AK. The
meeting schedule proposed for 2016-2017 includes seven full bilateral CTC meetings and three
additional CTC-AWG meetings. The schedule also includes a US Chinook Abundance Based
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Management Implementation Funding meeting. One of the proposed bilateral CTC meetings is
designated for work on tasks that may result from renegotiation of the PST or other Commission
assignments. However, additional CTC meetings may be required, depending on the number and
scope of additional tasks assigned to the CTC.
October 31-November 4, 2016. The bilateral CTC will meet in Seattle, WA to review the base
period recalibration of the PSC Chinook Model.
December 1-2, 2016. The U.S. CTC will meet in Portland, OR for the annual U.S. Chinook
Abundance Based Management Implementation workshop. The U.S. CTC will review
continuing and completed projects, and will develop a request for proposals for the 2017
Abundance Based Management funds.
January 9-13, 2017. The bilateral CTC will meet during the PSC Post-season meeting in
Vancouver, BC. The CTC will work on outstanding annual reports, begin work on the 2017 C&E
report and will work on other workgroup assignments as time permits. The AWG will begin
work on the ERA through 2015.
February 13-17, 2017. The bilateral CTC will meet during the 32nd PSC Annual meeting in
Portland, OR. The AWG will continue work on the ERA and begin work on the 2017 PSC
Chinook Model calibration. The CTC will work on outstanding annual reports, begin work on
the 2017 C&E report and will work on other workgroup assignments as time permits. The U.S.
CTC will reach consensus on its LOA funding recommendations for 2017.
February 27-March 3, 2017. The bilateral CTC AWG will meet in Vancouver, BC to complete
the annual Chinook ERA and continue work on the 2017 PSC Chinook Model calibration.
March 13-17, 2017. The bilateral CTC AWG will meet in Portland, OR to continue work on the
PSC Chinook Model calibration and produce a final calibration. The CTC will report the 2017
preseason AIs and allowable catch targets for the AABM fisheries to the PSC Commissioners by
April 1.
April 24-28, 2017. The bilateral CTC will meet in Seattle, WA to work on the C&E report and to
work on outstanding CTC assignments. The AWG will work on the outputs for the CLB&ER
report. The C&E report will be completed by June.
May 13-14, 2017. The bilateral CTC AWG will meet in Seattle, WA to get up to speed on the
improvement to the CIS and to recreate the annual model calibration in CIS.
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May 15-19, 2017. The bilateral CTC will meet in Seattle, WA to finish work on base period
recalibration tasks and work on any tasks assigned by the PSC Commissioners related to the PST
renegotiation.
June 5-9, 2017. The bilateral CTC will meet in Juneau, AK to finalize the C&E report and draft
the CLB&ER report and continue work on outstanding CTC assignments. The CTC will also
review progress on workgroup assignments to date and assign tasks for the summer.
September 18-22, 2017. The bilateral CTC will meet in Vancouver, BC to work on CTC
assignments and complete the 2017 CLB&ER report.
Status of Technical or Annual Reports:
The 2016 C&E report is complete. The 2015 and 2016 CLB&ER reports will be completed in
2017 and the 2017 C&E and 2017 CLB&ER reports will be completed in 2017.
Comments:
The CTC has no additional comments at this time.
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Attachment ten

PACIFIC SALMON COMMISSION WORK PLAN
2016-2017
Panel / Committee:
Committee on Scientific Cooperation (CSC) reports to the Commission
Date: October 1, 2016
Update on Bi-lateral Tasks Assigned Under Current PSC Agreement:
At the 2016 annual meeting, Commissioners directed the CSC to proceed with work on
(1) assessing the degree to which radio-frequency identification (RFID) technologies
might be able to replace or complement the existing CWT-based system for Chinook and
coho salmon; and (2) documenting anomalies for environmental and other metrics that
may affect variability in salmon phenology and survival.
1. Review RFID Technology
Update on 2015/2016 activities: The CSC received funding in February 2016 from the
Northern Endowment Fund for the project “Feasibility of Radio-Frequency Identification
Tags for Marking Juvenile Salmon for Pacific Salmon Commission Management
Applications.” The CSC developed a request for proposals with the assistance of the PSC
Endowment Funds staff, and selected LGL as the contractor for the project. The project is
now underway. A progress update between the contractor and the CSC was held on
September 15, 2016.
Proposed 2016/17 activities: The project is on track to provide a draft report prior to the
Post-Season meeting, and a Final Report for presentation to the PSC science community
at the 2017 Annual Meeting.
2. Documenting Anomalies
Update on 2015/2016 activities: At the request of the Commissioners, the CSC prepared
a proposal for the 2016 Annual Meeting to 1) document anomalies in environmental
conditions and characteristics of salmon runs in 2015; and 2) develop a strategy for
ongoing consideration of environmental variability and its impact on salmon
management. The Commissioners directed the CSC to proceed with Part 1 of the
proposal. Subsequently, CSC members have been tracking information on 2015 and 2016
anomalies. One member attended (via web-link) the 2015 Salmon Ocean Ecology
Meeting, and members have been observing the information flow of the Salmon Ocean
Basecamp 2 web forum (https://basecamp.com/2912449/projects/8966362). A Statement
of Work has been developed for a contract to provide a summary of anomalous
characteristics of salmon runs in the NE Pacific and links to environmental anomalies in
2015 and, if information is available, in 2016. This contract will be funded by DFO and
the Pacific Salmon Foundation, and is now under consideration by a potential contractor.
Proposed 2016/17 activities: A draft report on the 2015 anomalies will be reviewed by
the CSC in December 2016. The Final Report will be presented to the Commission at the
2016 Post-Season meeting. Continued work on Part 2 of the CSC proposal for developing

a strategy for information sharing and informing the Commission annually on
observations of changing environmental conditions and their relation to salmon
production is contingent on the direction of the Commissioners.
Obstacles to Completing above Bi-lateral Tasks:
Completion of the review of RFID technology is dependent on completion of the contract
project underwritten by the Northern Endowment Fund. Completion of the
documentation of 2015 anomalies is contingent on completion of the contract funded by
DFO and the Pacific Salmon Foundation.
Outline of Other Panel / Committee Tasks or Emerging Issues:
1) Alternative Management Approaches for Chinook and Coho. There is increasing
interest in the identification of alternative management approaches that are
affordable and effective. This is a logical extension of the review of technologies
for PBT and RFID which could also inform the renegotiation of the Pacific
Salmon Treaty. The Coho Technical Committee has received support from the
Southern Endowment Fund to hold a workshop in November on alternate
management approaches for coho salmon. The CSC plans to have one or more
members attend the workshop to track developments on this issue, and will
consider its potential role based on the workshop findings.
2) Consideration of a PSC Science Plan. Numerous Commissions and agencies use
high level, multi-year, science plans to articulate and manage performance for
long-term science objectives. The CSC is reviewing the science plans of other
Commissions, and met at the 2016 Post-season Meeting with the Technical
Committee and Panel Chairs and members to identify overarching science issues
affecting the PSC management process. The CSC has identified two possible
models for addressing the evolving scientific priorities for the PSC. One is the
development of a multi-year plan defining long-term science objectives; the
second is an annual review of scientific issues identified by the PSC science
community. This review would provide the opportunity to revisit and revise the
list of priority scientific issues and list actions that have been or could be taken to
address them. The CSC will continue discussion of these alternative approaches,
and provide a brief description of the relative benefits and costs at the 2017
Annual Meeting.
3) Increased Scientific Cooperation among International Commissions. There are
multiple international commissions that have shared interest in the conservation
and understanding of factors affecting the productivity of marine resources,
including salmon in the North Pacific and elsewhere. The PSC recognizes these
Commissions but engagement is ad hoc. Given climate change, rapidly changing
environments, and limited resources there is potential benefit in more effective
scientific cooperation among these organizations that include the North Pacific
Anadromous Fish Commission (NPAFC), the North Atlantic Salmon

Conservation Organization (NASCO), the North Pacific Marine Science
Organization (PICES), the International Council for the Exploration of the Sea
(ICES), the North Pacific Fisheries Commission (NPFC), and the International
Pacific Halibut Commission (IPHC). The CSC has discussed the interactions of
these groups at the administrative level with the PSC Executive Secretary. To
identify the most fertile opportunities for improved scientific cooperation, the
CSC plans to conduct an annual scan of the science plans of international
organizations with a focus on salmon conservation. Where obvious synergies are
identified, the CSC Chair and Co-Chair will enter into a dialogue with the
organization’s Executive to examine their interest in collaboration. If interest is
confirmed, further dialogue will be undertaken to scope out details including
desired outcomes of both parties. In 2016 the CSC has identified the NPAFCNASCO led International Year of the Salmon as a potential opportunity for
collaboration. As detailed in the next section, the CSC and the Executive
Secretary have been involved in the development of this broad international
initiative.
4) Consideration of the International Year of the Salmon. The North Pacific
Anadromous Fish Commission (NPAFC) and the North Atlantic Salmon
Commission (NASCO) have jointly adopted a proposal for development of the
International Year of the Salmon (IYS). The seven year initiative is a
hemispheric-wide collaborative effort to bolster the capacity of science to keep
pace with the changing climate and its effect on salmon and ultimately people.
There has been participation in the scoping meetings for the initiative by two CSC
members and the PSC Executive Secretary. A Coordinating Committee and
regional steering committees will be structured to implement the IYS. An
invitation from the NPAFC to the PSC to participate as a core partner in the North
Pacific Steering Committee is expected. The steering committee will meet for
the first time in February 2017. The PSC needs to determine if participation on
the Northeast Pacific Steering Committee is warranted, and who should
participate. The CSC is prepared to assist the Commission in assessing the
potential costs and benefits of engaging in the IYS.

Potential Issues for Commissioners:
N/A
Potential Issues for Committee on Scientific Cooperation:
The CSC welcomes the opportunity to review suggestions put forward by the Panels and
Technical Committees and remains prepared to address any priority issues identified by
Commissioners.
Proposed Meeting Dates and Draft Agendas:

All members of the CSC plan to teleconference in October and November and to meet at
the January and February PSC meetings. The CSC agenda will include: 1) Brief the
Commission on the CSC RFID Review; 2) Brief the Commission on the 2015 anomaly
report; 3) Consult with Technical Committee and Panel chairs on emerging scientific
issues and science plan; 4) provide discussion documents on the potential for increased
scientific cooperation and science planning for the PSC.
Status of Technical or Annual Reports: N/A
Comments: N/A

Attachment eleven

PACIFIC SALMON COMMISSION WORK PLAN
2016-17
Panel / Committee:
• Southern Panel; reports to the Pacific Salmon Commission.
o Coho Technical Committee (CoTC); reports to the Southern Panel.
o Chum Technical Committee (ChumTC); reports to the Southern Panel.
This work plan includes a summary of the work plans submitted by both the Coho and
Chum technical committees, and as such does not include all of the detail in those work
plans. This is not intended to deny the importance of that detail, only to provide a high
level summary of it for Commissioners.
Date: October 3-7, 2016 -- PSC Executive Session, Vancouver, B.C.
Update on Bi-lateral Tasks Assigned Under Current PSC Agreement:
Southern Panel:
• Annual Post Season Review – A detailed bilateral review of the 2016 coho, chum
and chinook salmon abundances, fishery performances, and preliminary estimates
of escapement levels will be conducted at the January 2017 PSC post-season
meeting.
• The bilateral Southern Panel will receive presentations from ESSA Technologies
with the results and recommendations from the “Southern Coho Management
Options Workshop” (convening November 28-29, 2016 in Arlington, WA; funded
by Southern Endowment Fund). Initial findings and a status report will be
presented at the January 2017 PSC post-season meeting, and the final report will
be presented at the February 2017 PSC annual meeting. The parties will
consider reported results -- comparing trade-offs of different management
strategies evaluated during the coho workshop -- to help inform negotiating
positions in order to move forward with renegotiation of the Southern Coho
agreement (Chapter 5).
• Continue to make stepwise progress on the re-negotiation work plan and timeline,
and evaluating Southern Coho management options, to achieve re-negotiation of
Chapter 5 (Coho) by the end of 2017.
• Complete re-negotiation of Chapter 6 (Chum).
• Conduct pre-season data exchanges.
• Continue development of management objectives/breakpoints for Coho
management units for the current Southern Coho Management Plan of Chapter 5.
• Review and recommend priorities for Southern Endowment Fund Committee
consideration.
• Update reporting requirements, and assign work as required for completion.
Coho Technical Committee:
CoTC progress on routine assignments has been (and will be in 2016-17) limited due to
realignment of priorities to support renegotiation of the Southern Coho Agreement. The
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following list includes descriptions of bilateral tasks planned for 2016-17, as well as
updates on the status of ongoing tasks from previous work plans:
(1) Support for development of new Southern Coho Agreement. Specific responsibilities
relating to this item did not become known until well into the work plan period.
Development of alternative strategies was assigned the second highest priority after
production of post season estimates of exploitation rates for the 2014 season. The
CoTC produced a report identifying alternative management strategies for discussion
at a Coho Working Group (CoWG) meeting in late September and a workshop to be
convened in late November 2016. As anticipated in the 2015-16 work plan, the
CoTC developed alternative management regimes for consideration in response to the
deterioration of stock and fishery assessment capabilities and challenges relating to
increased uncertainty associated with increased environmental variation. The CoTC
assumes that support for renegotiation of the Southern Coho Agreement will remain
the highest priority.
(2) Post Season ER Estimates. In 2016, the CoTC completed the annual report for the
2014 fishing season. Work to update a periodic report to cover the years 2010-2014
has been initiated.
(3) Develop protocols for annual information exchange. The need for and role of the preseason manager-manager meetings were discussed by the CoTC, Coho Working
Group (CoWG), and Southern Panel and tentative agreements to meet were reached.
In March of 2016, the Parties met in Arlington, WA to exchange information on their
domestic fishery management processes, concerns and priorities. A similar process
is likely in 2017 (TBC at Coho Working Group meeting during September 28-29,
2016).
(4) Regional fishery planning model development. Bilateral interaction for the CoTC has
centered on model improvements to improve efficiencies in production of estimates
of post-season exploitation rates provided to the Southern Panel. CoTC presented an
informational presentation on Coho FRAM at the February 2016 PSC meeting.
(5) Documentation and development of reference points for determining status and
associated exploitation rate caps for individual management units (MUs).
Development of reference points for Canadian MUs is proceeding in coordination
with implementation of the Wild Salmon Policy (WSP) (in progress).
(6) Develop agreed-upon criteria and procedures for determining MU status. A common
approach to data collection and parameter estimation, where feasible and appropriate,
will facilitate implementation, but has not been developed.
(7) Complete MU descriptions. An outline of requirements was developed in 2003 and
reviewed in 2009. A Coho database has been developed for U.S. stocks. Draft
descriptions were prepared for Canadian MUs and will be finalized once reference
points are determined. Draft descriptions for most US MUs were completed in 2012,
reviewed by local fishery managers, and are currently being finalized.
(8) Periodic report. Work on updating statistics and information contained in the
previous periodic report was initiated. Programs were developed to facilitate
generation of tabular summaries of data based on outputs produced by Coho FRAM.
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(9) Criteria for defining MUs: A draft discussion paper has been prepared and is
available as a publication from the PSC. No further work on MU delineation is
anticipated for the foreseeable future.
(10) Assessment Framework. A presentation was made to the Southern Panel at the
February 2012 Annual Meeting in Vancouver describing a draft framework to
identify the biological and fishery assessments required for implementation of the
Treaty provisions for Coho. No subsequent modifications have been made. The
framework provides guidelines or criteria to help evaluate the adequacy of available
information and the capacity of assessment programs to produce information required
to implement the current Southern Coho Agreement and develop a new Southern
Coho Agreement, highlights issues relating to CWT data for coho, and presents
information needs within a decision-theoretic framework to help inform policy
deliberations of relationships between uncertainty, risk, and potential requirements
for assessment programs. Criteria discussed include: 1) conservation risk and stock
outlook; 2) loss of fishing opportunity; and 3) costs for monitoring and assessment.
Chum Technical Committee:
• Assembling draft annual report covering 2014 fisheries and research will be a
principal focus during the PSC meetings in January 2017. It is expected that this
report will be finalized shortly after the meeting.
• Initiate the 2015 report with the assignment of tasks and timelines.
• The committee’s other focus will be continued development of the following
aspects of the strategic plan (see attached Figure). These include:
• Further evaluation and testing of the first iteration of the ChumGEM
model. Need to document issues, gaps and possible improvements to
ensure future work on the model has appropriate direction. No funding
associated with this project has been identified but it is still deemed a
priority by the technical committee.
• To provide updates on any approved 2016 SEF projects: Currently 3
Chum salmon projects are being conducted in 2016:
o Sampling program in the Strait of Juan de Fuca
o Estimate of total Fraser River escapement using GSI
information at Albion Test Fishery and enumeration of
Chilliwack River escapement
o Mixed stock GSI in Southern BC and Puget Sound
• Work on 2016 reports associated with SEF projects for later submission.
• Review of SEF priorities and ensure projects are ready for 2017
implementation should funding be awarded.
• Identify additional sampling requirements to complete and/or update the
existing baseline collections seeking other funding opportunities or
resources to help with the database development, and other priority items
such as the Escapement Reference Point development (Update on Holt et
al. work).
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Obstacles to Completing above Bi-lateral Tasks:
Southern Panel:
• Renegotiation of Chapter 5(Coho) will likely be challenging to accomplish by the
end of 2017, even with the requested additional meetings of the bilateral Coho
Working Group (subset of Southern Panel and CoTC members). At a minimum,
we will need the Commissioners’ support to hold the requested number of
meetings during 2017 that are noted below in the subsection, “Proposed Meeting
Dates and Draft Agendas.”
Coho Technical Committee:
• Efforts of the CoTC have been affected by the lack of resources and data
limitations. For this cycle, the capacity of the CoTC to complete assigned
bilateral tasks will likely be further impacted by requirements to support
renegotiations. The CoTC is concerned about (1) the capacity of the CoTC to
complete assigned bilateral tasks while undertaking assignments relating to
renegotiation of the Southern Coho Agreement; (2) the capacity of both Parties to
maintain catch sampling and stock monitoring programs, and to provide required
inputs into joint management planning models; (3) the need for additional
dedicated staff to participate in activities of the CoTC and (4) the need to improve
information exchange on preseason FRAM runs for impact projections
(preseason model runs from Canada are needed to provide projections of planned
fishery impacts on MUs).
Chum Technical Committee:
• While support from the Southern Endowment Fund has facilitated our efforts to
implement the ChumTC strategic plan, time constraints for committee members
remains a challenge to task completion.
• Additional assignments due to renegotiation of Chapter 6 could result in
workload increases for committee members, further constraining the time
available to complete the annual bilateral tasks listed above.
Outline of Other Panel / Committee Tasks or Emerging Issues:
The Southern Panel and the technical committees foresee that emerging issues will center
on workload and time constraints associated with renegotiation of the Coho and Chum
chapters of the PST, as well as the amount and timing of budgets needed to support
bilateral meetings for the upcoming renegotiations. See Coho Technical Committee
statement below.
Coho Technical Committee:
• Budget availability and timing remain of concern. The capacity of the Parties to
undertake assignments is being severely challenged by agency staffing and budget
constraints and limitations of funding to support PSC related activities. Uncertain
appropriations and budget allocation decisions for both the U.S. and Canada
impede the capacity of the CoTC to plan its schedule and complete tasks. The
CoTC and CoWG may need to revise the work plan once budgetary and staffing
limitations and requirements for supporting renegotiation are clarified.
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Potential Issues for Commissioners:
•

Establish a process that provides the CoTC the opportunity to review relevant
proposals that are submitted for endowment fund support. In addition, progress
and final reports for Southern Endowment Fund projects involving Coho should
be routinely provided to CoTC for information.

Potential Issues for Committee on Scientific Cooperation
None presently identified.
Proposed Meeting Dates and Draft Agendas:
Attendance at meetings for technical committee members may be dependent on available
resources.
Southern Panel Meeting Schedule:
• January 9-13, 2017 – PSC Post Season Meeting, Vancouver, BC.
• February 13-17, 2017 – PSC Annual Meeting, Portland, OR.
• Also, see Coho Working Group meeting schedule below (under Coho Technical
Committee meetings) which will include a subset of Southern Panel members.
Coho Technical Committee (CoTC) and Coho Working Group (CoWG) Proposed
Meeting Schedule:
When

Who

Location

Purpose

November 28-29,
2016

Southern Panel,
CoTC

Workshop,
Arlington, WA

Review alternative strategies for Southern Coho Management;
Provide policy guidance on prioritization of assignments.
Already funded with Southern Endowment Funds.

Jan 9-13, 2017

CoTC

Vancouver, BC

PSC Post Season
Meeting
Feb 13-17, 2017

Prepare for 2015 post-season assessment of impacts.
Continue work on assignments, specifically finalizing MU
descriptions.

CoTC

Portland, OR

Use Coho Model to perform 2015 post-season assessment of
impacts. Present annual review of exploitation rates to Southern
Panel. Briefing on ocean environmental conditions. Continue work
on assignments.

March 2017

Panel chairs,
select members
of Coho Working
Group as required

Electronic data
exchange as
needed; possible
face-to-face as in
2016 (TBD)

Annual manager-manager information exchange; exchange
preseason stock forecasts and fishery plans.

May 2017

Coho WG

Bellingham, WA

Support for renegotiation of Southern Coho Agreement.

July 2017

CoTCCoho WG

TBD

Support for renegotiation of Southern Coho Agreement.

Sept 2017

Coho WGCoTC

Bellingham, WA

Support for renegotiation of Southern Coho Agreement

PSC Annual
Meeting

Chum Technical Committee Proposed Meeting Schedule:
•

January 9– 13, 2017 – PSC Post-Season Meeting, Vancouver, BC
• Review and discuss preliminary post-season 2016 fisheries information
• Collate and review report items for 2014 and 2015 final post-season
report
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•
•
•
•
•
•
•

Finalize 2014 annual report for submittal
Initiate drafting of 2015 final report
Continue work on Southern Chum genetic baseline inventory and
expansion for adequately identifying stock origin of fish in mixed stock
fisheries on both sides of the border
Continue to evaluate and test the 1st phase of ChumGEM
Updates on any completed SEF programs related to Chum
Review and discuss research and analysis activities essential to the
Committee tasks
Provide any bilateral analyses, as requested by the Southern Panel.

•

February 13 – 17, 2017 – PSC Annual Meeting, Portland, OR
• Address any specific tasks assigned to the Committee by the Southern
Panel at the January meeting
• Continue work on tasks not completed at the January meeting
• Assign workgroups and workgroup tasks for items still pending at the end
of the February meeting
• Continue work on 2015 annual report.

•

May 2017 – PSC Chum TC Spring Meeting, location to be determined
• Finalize the 2015 annual report
• Continue to define and develop Tier 2 components of the Southern Chum
Strategic Plan
• Review status of all SEF related projects and develop plan for new
submission following identified priorities

Status of Technical or Annual Reports:
Southern Panel:
• To be reviewed at the Post Season meeting, with a plan developed to complete
outstanding reporting requirements.
Coho Technical Committee:
• Work plans and status were reviewed through presentations at the 2016 PSC
meetings.
• Tools were developed to improve report generation capabilities using data
generated by Backwards FRAM. 2014 Post-season estimates of exploitation rates
were presented to the Southern Panel at the February 2016 annual meeting in
Vancouver, B.C.
• A report on the CoTC development of alternative coho management strategies
was completed in August 2016.
• Efforts to update the periodic report were initiated.
• Draft descriptions for most U.S. MUs undergoing review. Completion of
Canadian MU descriptions are pending determination of MU reference points
anticipated in 2017.
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•

Annual report on CoTC priorities was developed for the Southern Fund
Committee.

Chum Technical Committee:
• The committee anticipates having the 2014 Annual Report complete by the end of
the January meetings in 2017.
• The committee also hopes to have the 2015 report completed after the May
meetings.
Comments:
Coho Technical Committee:
• The normal CoTC work plan developed to support implementation of the CoABM
(Appendix 1, attached as a separate file) will be suspended for this cycle to
support renegotiation of the Southern Coho Agreement. The proposed priority
list for CoTC during the 2016-2017 cycle follows (high to low): (1) Generate
estimates of 2015 ERs for MUs; (2) Informational outlook for 2017 ocean
conditions; (3) Information exchange for 2017 preseason fishery planning; (4)
Support for renegotiation of Southern Coho Agreement; (5) endowment fund
priorities; (6) update periodic report; (7) all other assignments to be undertaken
on time available basis.
Chum Technical Committee:

Southern Chum Strategic Plan
Tier 1

WorkShop
Priority 3
Fishery Sampling
Priority 2

Genetic Baseline Expansion
Priority 1

Tier 2

Future Priority 1
ChumGEM*
(model/database)

Escapement Data
Catch Data

Escapement
Reference
Points
Priority 4

Bio data
Juvenile Data
Model Outputs
Catch by CU/MU, Escapement trends, CU/MU
Reconstructions, Exploitation, Survival
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*Genetic
Environmental
Model

Attachment twelve

PACIFIC SALMON COMMISSION
SELECTIVE FISHERY EVALUATION COMMITTEE WORK PLAN
October 2016 – September 2017
Panel / Committee:
Selective Fishery Evaluation Committee (SFEC).
SFEC Reports to the PSC Commissioners.
October 3-7, 2016, (Executive Session)
Update on Bi-lateral Tasks:
The PSC established the SFEC to assess impacts of mass marking and mark-selective
fisheries on the viability of the CWT system. The SFEC has three components: (1) an
Oversight Committee, comprised principally of the Co-Chairs of the PSC SFEC, Coho,
Chinook, and Data Sharing Committees; (2) an Analytical Work Group (SFEC AWG),
which is responsible for developing methods and conducting analyses of impacts of mass
marking and mark-selective fisheries on the viability of the CWT program; and (3) a
Regional Coordination Work Group (SFEC RCWG) which coordinates information
sharing on mass marking and regional sampling programs, including electronic tag
detection.
One of the main tasks of the SFEC is to review the proposals for mass marking (MM)
and mark selective fisheries (MSFs) that are submitted annually to the PSC by the
agencies conducting these activities. The annual reports summarizing the review of MM
and MSF activities proposed for 2015 were published this year, and the report
summarizing the 2016 activities is expected to be submitted by the PSC post-season
meeting.
A letter to agencies requesting the completion of proposal templates for MM and MSF
activities planned for 2017 will be distributed in October by the PSC Secretariat. As in
the past three years, agencies have the option to provide MSF proposals in either a Word
file format or in an Excel file format. Agencies have been requested to submit proposals
to the PSC Secretariat by November 1. This year, the letter reminds agencies that reports
of MSFs are required as part of the MOU.
The full bilateral SFEC is scheduled to meet in mid-December 2016. The main objectives
of this meeting are to review MM and MSF proposals for 2017, complete the 2016
Annual Report, and edit a draft report evaluating MSF impacts through double-index tag
analysis.
Obstacles to Completing above Bi-lateral Tasks:
Post-Season Reports: Two post-season reports on MSFs are required for each MSF
prosecuted to provide data needed by the Chinook (CTC) and Coho (CoTC) Technical
Committees for implementation of PSC fishing regimes and for analysis of MSF impacts.
The first report is to be submitted prior to the PSC annual post-season meeting following
the year in which the fishery was conducted. The SFEC continues to recommend that
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these tables with post-season information be included in the annual post-season reports
submitted to the PSC by the US and Canada for the post-season meeting in January to
simplify MSF reporting by agencies.
The timeliness and consistency of agencies in providing post-season reports for MSFs
still needs to be improved. SFEC members have worked with agency staff through
personal contact to obtain some of the requested data, but detailed stock-age-fishery
impacts of MSFs on unmarked fish have not been forthcoming.
The second MSF report is to be provided by agencies prosecuting MSFs not later than
November 30th following the year in which the MSF fishery occurred. This report is to
provide stock-age-fishery estimates of mortalities of unmarked fish in MSFs. These
reports are available in an online reporting system for Puget Sound Chinook salmon
MSFs, but SFEC has not received any of the second type of MSF reports for other
MSFs.
Inability to estimate impacts of mixed-bag fisheries: Proposals for Chinook and Coho
MSFs from all agencies include various forms of mixed-bag regulations (e.g., daily bag
of 2 Coho, 1 of which can be unmarked), with varying degrees of complexity; further, the
incidence of mixed-bag regulations is increasing. Because of the on-going variation of
regulations employed for MSFs, the SFEC is unable to develop standardized methods for
estimation of mortalities of unmarked fish. Additionally, catch sampling programs and
analytical methods are generally inadequate to estimate impacts on marked and unmarked
fish under these varying mixed-bag regulations. A description of the estimation methods
being employed or planned to estimate MSF impacts in mixed-bag fisheries will be
requested from agencies submitting MSF proposals such regulations in 2017 proposals.
Without these improvements, the increasing incidence of mixed-bag fisheries will
continue to reduce the accuracy of estimates of MSF impacts on unmarked fish.
Travel budget constraints: The SFEC is aware of the uncertainty surrounding travel
budgets and the ability to convene in-person meetings of the committee and its work
groups. The proposed schedule below reflects our intent to perform as much of the MM
and MSF review, analyses and report development as possible via independent
evaluation, emails, and conference calls. The number of in-person meetings has been
reduced to the minimum necessary for the tasks assigned to the SFEC by the PSC.
Outline of Other Panel / Committee Tasks or Emerging Issues:
The CTC has been incorporating estimates of fishery impacts on unmarked wild stocks in
its annual Model Calibration and CWT Exploitation Rate reports. Methods for
estimation of impacts will need to be reviewed in light of implementation of an AABM
MSF fishery in the SEAK troll fishery in 2017. Review of recoveries of Chinook DIT
releases in non-selective and selective fisheries and escapements, and their utility for
estimation of impacts on unmarked fish in MSFs, is in progress by the SFEC-AWG. This
work is of high priority.
The CTC has requested assistance from SFEC members regarding incorporation of MSF
algorithms in the annual exploitation rate analysis and the annual Coastwide Chinook
Model calibration. The required modifications are expected to occur in the next few
years as the CTC-AWG proceeds with identified improvements to the structure and
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function of the computer programs currently being used. The priority to incorporate
algorithms and data for MSFs may increase if recreational and commercial MSFs for
Chinook continue to expand in AK, WA and BC coastal areas.
CWT-based CoTC post-season cohort reconstruction methods for direct estimation of
MSF impacts are not feasible given the reduction of DIT programs and heavy reliance on
MSFs. Due to a combination of factors, including reduced survival, reduced tagging, and
reduced exploitation, tag recovery is inadequate for most, if not all, of our Coho stocks to
utilize methods developed by the CoTC to estimate production expansion factors and
exploitation rates. Therefore, CoTC relies on assumption-based methods, such as
Backwards Coho FRAM to estimate post-season MSF and NSF exploitation rates and
total mortalities of unmarked and marked fish using reported estimates of fishery
encounters and releases.
Potential Issues for Commissioners:
Timely and accurate information via post-season reports on prosecuted MSFs is needed
by the SFEC to assess the impacts of MM and MSFs on the CWT system. Little can be
done without the post-season information from MSFs but to date, workload and other
agency issues have resulted in few submissions. As noted above, post-season reports
providing estimates of stock-age-fishery mortalities of unmarked fish have not been
submitted to SFEC for all MSFs. WDFW and NWIFC s have developed a prototype
reporting system that could expedite reporting of these data.
The first ever MSF for AABM fisheries was implemented in SEAK in 2017. Regulations
for the MSF differed in material respects from the proposal provided earlier by ADFG for
SFEC review. ADFG has not yet provided a response to SFEC comments and requests
for information on the proposed MSF. The ADFG 2016 Summer troll fishery plan did
not mention the prospect for conducting the MSF. No notification was provided to SFEC
that the MSF was to be implemented.
Several agencies have dropped or are dropping DIT releases and are not recovering
CWTs from unmarked DIT fish due to budget constraints. DIT groups require the release
of paired groups of tagged fish and the use of electronic tag detection in recovering
unmarked DIT fish from fisheries and escapements. (An additional complicating factor
is the reporting of DIT recoveries in sub-sampled escapements without information
required for expansion). DITs have two uses in evaluation of MSFs and estimation of
their impacts. First, DITs with a marked and unmarked tag group provide the ability to
quantify differences in mortalities between marked and unmarked fish as a result of
MSFs for indicator stocks(reduced mortality on unmarked stocks is a primary goal of
MSFs according to the PST (e.g., Chapter 3, paragraph 5(a)). The second use of DITs is
to provide information to help bound estimates of stock-age-fishery mortalities of
unmarked fish, required to maintain the viability of the coastwide CWT program.
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Status of Reports:
Technical or Annual Reports. The reports reviewing MM and MSF proposals for 2015
has been published, and the report for 2016 is near completion. A report on Coho DIT
analysis for brood years 1998-2009 (up to fishery year 2012) is expected to be finalized
in 2017. The analysis for stocks from Puget Sound and the Washington Coast is near
complete and analysis for stocks from other jurisdictions is in progress. The DIT
analyses will evaluate the utility of the DIT system for Coho salmon. The Lessons
Learned Report on Mass Marking and Mark Selective Fishing was completed in February
2016 and presented during a plenary information seminar.
Proposed SFEC Meeting Dates and Draft Agendas:
When
Who
Location
Purpose
Review annual proposals for MM and
MSFs submitted by agencies. Request
SFEC
Seattle,
clarifications from agencies as needed.
RCWG,
Dec 12-16,
Washington, Edit draft DIT Analysis Report. Prepare
AWG, and
2016
USA.
summary report for PSC Commissioners.
Oversight
Review and revise format and content of
post-season MSF reports, as necessary.
Feb. 8-12,
SFEC Co-chairs report to PSC and
2017 (PSC
SFEC coidentify any issues or concerns regarding
Annual
chairs
Portland, OR agency proposals for 2016 MM and MSF,
Meeting)
and status of post-season reporting.
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PACIFIC SALMON COMMISSION WORK PLAN
2016-2017
Panel / Committee:
Northern Panel (reporting to the Pacific Salmon Commission)
Northern Boundary Technical Committee (reporting to the Northern Panel)
Date:
For review at the Executive Session of the Commissioners on October 3 - 7, 2016 (in
Vancouver, BC.)
Update on Bi-lateral Tasks Assigned Under Current PSC Agreement:
Northern Panel:
1. Review Northern Boundary Area fisheries for 2016 and discuss compliance with
provisions of the 2009 PST Agreement.
2. Review and approve the Northern Boundary Technical Committee’s update of the
2015 allowable and actual harvests of sockeye salmon, and 2016 allowable and
actual harvests of pink salmon, as specified in Annex IV, Chapter 2. Depending
upon the availability of a report from the NBTC, may also review preliminary
2016 allowable and actual harvests of sockeye salmon.
Northern Boundary Technical Committee:
Complete the 2015 Boundary Area sockeye salmon and 2016 pink salmon run
reconstructions, update the cumulative Annual Allowable Harvest sharing agreements,
and submit to the Northern Panel for approval. Depending upon availability of data, may
also present a preliminary 2016 Boundary Area sockeye salmon run reconstruction.
Obstacles to Completing above Bi-lateral Tasks:
None
Outline of Other Panel / Committee Tasks or Emerging Issues:
Northern Panel:
1. Review the status of the Northern Fund, receive updates on funded projects, and
provide input as appropriate for project funding processes underway for 2016–
2017.
Northern Boundary Technical Committee:

1

The U.S. NP and U.S. NBTC members, as appropriate, will meet in December, 2016,
and again between February and October of 2017, in Juneau, for negotiation purposes
associated with revision of Chapter Two of the Agreement. The Canadian NP members
and Canadian NBTC members, as appropriate, will meet in December 2016 in Prince
Rupert and again in February in preparation for negotiation associated with the revisions
of Chapter Two and Five of the Agreement.

1. Review the methods used to develop inseason Southeast Alaska commercial coho
salmon catch projections, which are used for management of fisheries in the
United States and Canada (Attachment B, PST).
2. Review Treaty language and discuss potential management actions that could be
implemented in the case of an extremely low return of Nass River sockeye
salmon.
Potential Issues for Commissioners:
None
Potential Issues for Committee on Scientific Cooperation
None.
Proposed Meeting Dates and Draft Agendas1:
Northern Panel:
The Northern Panel will meet in conjunction with the Commission Post Season Meeting
in January 2017 and, as determined appropriate by the Panel in January, the Commission
Annual meeting in February 2017. The Panel will discuss the review of inseason
Southeast Alaska commercial coho salmon catch projection methodology and potential
management actions that could be implemented with a poor run of Nass River sockeye
salmon. The Northern Panel will commence negotiation of language with respect to
Chapter 2 and relevant sections of Chapter 5 and 7.
Northern Boundary Technical Committee:
Complete the 2015 Boundary Area sockeye salmon and 2016 pink salmon run
reconstructions, update the cumulative Annual Allowable Harvest sharing agreements,
and submit to the Northern Panel for approval. Depending upon availability of data, may
also present a preliminary 2016 Boundary Area sockeye salmon run reconstruction.

Status of Technical or Annual Reports:
A draft of the NBTC Annual Report for 2016 fisheries is expected to be available for the
January, 2017 meeting.
Comments:
None.

1

The U.S. NP and U.S. NBTC members, as appropriate, will meet in December, 2016,
and again between February and October of 2017, in Juneau, for negotiation purposes
associated with revision of Chapter Two of the Agreement. The Canadian NP members
and Canadian NBTC members, as appropriate, will meet in December 2016 in Prince
Rupert and again in February in preparation for negotiation associated with the revisions
of Chapter Two and Five of the Agreement.
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PACIFIC SALMON COMMISSION WORK PLAN
2016-2017
Panel / Committee: Fraser River Panel and Fraser River Panel Technical Committee
Date: Provided at PSC Executive Session in Vancouver, BC on October 3-7, 2016.
Update on Bi-lateral Tasks Assigned Under Current PSC Agreement:
The Panel continued implemented Chapter 4 of the Pacific Salmon Treaty for the 2016 sockeye
and pink salmon season.
Obstacles to Completing above Bi-lateral Tasks:
There were no obstacles to Panel implementation of the Fraser River Sockeye and Pink Salmon
chapter (Chapter 4 of the Pacific Salmon Treaty) in 2016.
Outline of Other Panel / Committee Tasks or Emerging Issues:
As directed by the Commission, the Panel has undertaken work in support of the hydro-acoustics
review being shepherded by the Fraser Strategic Review Committee (FSRC). During 2015 Dr.
Carl Walters provided a report with recommendations for the FSRC to “examine alternative
hydroacoustic monitoring configurations for the Mission Bridge and Qualark Creek stations –
both as independent and as complementary operations, as well as other assessment
methodologies.” The Panel created both a Steering Committee of Panel members and a technical
working group with the Panels Technical Committee members, PSC staff and staff from the
Department of Fisheries and Ocean Canada. A significant number of work items to address Dr.
Walters’s recommendations have been completed to date and others are currently in progress. The
Panel will continue this work as needed until the strategic review is completed.
The Fraser River Panel is undertaking a review and evaluation of the operations of the test
fisheries to identify opportunities for refining the test fishing program such that required
information is obtained, while minimizing costs. This review is expected to be complete by the
fall of 2017. Outcomes of this review will need to be considered in conjunction with the hydroacoustics review in providing recommendations for an overall Fraser sockeye and pink salmon
assessment approach for the future.
The Fraser River Panel will begin activities associated with chapter renegotiation. Addressing the
financial requirements of chapter implementation in time to inform treaty funding requests will be
a key consideration.
Potential Issues for Commissioners:
One issue for the Commissioners following the 2016 fishing season is the cost of Panel-related
test fisheries and the use of revolving funds in 2016 to cover the shortfall. Returns of Fraser
sockeye were much lower than anticipated, therefore fewer fish were retained in test fisheries
than was expected. The two countries did contribute resources to the Test Fishery Revolving
Fund(TFRF) for 2016, and those funds will be sufficient to cover program expenses generated in
2016. While a forecast for the 2017 sockeye return year will not be available until January, parent
year sockeye escapement in 2013 suggest that the 2017 Fraser sockeye return should be much better than
2016, and 2017 also yields pink salmon returns to the Fraser River. Thus, if the historical test fishing program
on this cycle was conducted, potential net revenues in 2017 would range from a potential $475,000 surplus
(the 2013 program generated a surplus of approximately $275,000) to a potential deficit exceeding $1,000,000
the full program was implemented, catches were very poor and test fishing catches were restricted. There are
currently insufficient funds within the TFRF to cover the deficit associated with the worst case scenario

described above, but the Panel’s review may identify cost savings which would reduce the size of the potential
deficit (or increase the size of the potential surplus).
Potential Issues for Committee on Scientific Cooperation
There are no potential issues for the Committee on Scientific Cooperation following the 2016
fishing season.
Proposed Meeting Dates and Draft Agendas:
October 3-7, 2016 PSC Executive Session
Present the 2016/2017 Fraser Panel/Fraser River Panel Technical Committee Work Plan
to the Commission.
Present updates on the hydro-acoustic review being conducted by the Fraser Panel
Hydro-acoustic Steering Committee and Working Group to the FSRC.
Special issues the Panel will address by the conclusion of the Annual meeting cycle include:
1. Review and provide a report to the Commission on the 2016 implementation of Chapter 4
of the Pacific Salmon Treaty.
2. Address management performance and accountability issues, including a review of “2016
Fraser Management Plan Principles and Constraints” and consistency in managing all
fisheries to meet bilateral objectives.
3. Continue to review the technical information and modeling work being used as the basis
for the Fraser Panel’s Management Adjustments, as well as additional in-season
information that has been used when applying Management Adjustments in-season.
Review the procedure for incorporating these adjustments into in-season management of
Fraser sockeye.
4. Compare in-season estimates of sockeye run size by management group with observed
spawning escapements, catches and any applied management adjustments, including
review of upstream migration timing, en-route mortality and spawning success of late-run
stock components. Where differences are observed, evaluate the potential causes of
observed differences, including consideration of the potential contribution of fishery
induced mortalities to any discrepancies. Compare the observed differences to the
projected differences based on the Management Adjustments adopted by the Panel inseason.
5. The Panel will prepare recommendations on 2018 Fraser sockeye and pink salmonrelated proposals to the Southern Endowment Fund (SEF) Committee. The Panel
developed a list of specific funding priorities, which was used in the SEF call for
proposals, so that applications will be focused on work of the most value to the Panel.
6. Review issues concerning the management of Fraser sockeye and pink salmon, including
escapement goal determination, documentation of escapement levels, and variations in
marine area migration timing and diversion that result in stock and/or species overlap and
management complications in Panel fishery harvest areas.
7. The Panel will continue discussions on methods for determining allowable impacts on
non-targets stocks and species, and necessary conservation actions, in Panel Area
fisheries.

8. The Panel will continue to review and discuss data and management implications relating
to the placement of stocks within the Fraser River Sockeye Management Groups,
including the changes made to the stock aggregations in 2012. As an outcome of this
discussion and review, the Panel will determine whether further revision of stock
management group assignments for individual stocks is warranted, and whether the
stocks would be more appropriately managed as part of other stock management groups
for 2017 or longer term.
January, 2017 PSC Post-Season Meeting
Each National Section shall conduct detailed reviews of the 2016 Fraser River sockeye
and pink salmon returns, fishery performance, special conservation actions and
escapement levels and provide a summary of this information to the Commission.
February, 2017 PSC Annual Meeting
The Panel shall continue discussions of any unresolved special issues.
The Panel shall address “Other Activities” identified for the Panel in the 2016/2017 Work
Plan.
The Panel will initiate the 2017 Pre-Season Planning process consistent with the
provisions of the renewed Annex IV, Chapter 4 of the Pacific Salmon Treaty, and any
guidance provided by the Commission. The Panel will require meetings in April and June
2017 in addition to the PSC Annual Meetings to complete pre-season planning tasks.
Outline of Other Activities of the Fraser River Panel for the 2016/2017 Cycle
This list includes special items/topics of less time sensitive nature or one-time projects.
Continue development of an improved Fraser sockeye and pink fishery planning model.
The Panel will facilitate, monitor and provide guidance as necessary to the efforts of the
PSC Staff and Fraser River Panel Technical Committee to develop the new Fraser
Fishery Pre-season Planning Model.
Continue to review essential spawning assessment and enhancement activities. The Panel
will monitor and advise as appropriate.
Continue work on Hydro-acoustics: The Panel will continue work on Hydro-acoustics as
directed by the Hydro-acoustics Strategic Review Committee.
Advance work on Test Fisheries:

Continue work to update the PSC Test Fishing Policy Document: It is anticipated that
the Finance and Administrative Committee and the Panel will continue work on the
document with the objective of reaching agreement, enabling the Commission to adopt a
new (interim) Policy in advance of the Panel’s pre-season planning activities. This will
provide guidance to the Panel for the 2017 season.

Continue with work to advance Test Fishing review and to implement test fisheries in the
most cost-effective manner possible, while obtaining information required to inform
fisheries management decisions.
Evaluate Panel-Approved Test Fisheries and potential use of data from other sources.
This work will build on information compiled during 2016 regarding the purpose and
cost of the eleven (11) current PSC Panel-approved test fisheries. Using resources
provided through the SEF, workshops will be held in the Fall 2016 and Spring 2017 to
develop criteria to evaluate the relative merits of both current as well as alternative test
fishery programs. Identify opportunities for more effective use of data from fisheries and
other sources to augment information obtained from test fisheries. This work will also
consider how test fishing activities may be better coordinated with hydro-acoustic
assessment to provide the Panel with a combined program that most effectively and
efficiently meets the management needs of the Panel.
Review 2016 Test Fisheries and Develop a Test Fishing Plan for the 2017 Season. Plan
will incorporate any changes and or use of data for other sources that could improve inseason assessments.
Review Progress in Completing the Canadian Sockeye Escapement Initiative: The Panel
may receive a presentation on changes and updates to the Fraser River Sockeye
Spawning Initiative (FRSSI).
PSC staff will provide a progress report on the sampling programs at Mission, including
any issues that arose from modifications made to the program in 2016. The Panel will
also receive a report on the 2016 Qualark acoustic program.
PSC staff will provide a presentation on species composition issues at Mission with a
special focus on Chinook issues encountered in 2016.
The Technical Committee will review data updates to the Fraser sockeye catch and
exploitation rate files, and make revisions as needed.
The Technical Committee will draft a memo on data sharing and co-ordination so that
changes to production data can be tracked from various data sources.
The Panel will receive an update of progress of the SEF project designed to address
Runsize Adjustments for Fraser sockeye.
Identify Key Projects Through The Ad Hoc Fraser River Panel Southern Endowment
Fund Scoping Group: This group, with the assistance of the PSC technical staff, will
identify opportunities for the enhancement, restoration, and improved management of
Fraser River sockeye and pink salmon. The Panel will provide advice to the Southern
Fund Committee on the merit and value of Fraser sockeye and pink salmon related
projects proposed by other groups.
Administrative Issues: Review and approve outstanding Panel minutes and Fraser River
Panel Annual Reports.
Review the PSC proposed budget for 2017 Fraser River Panel Programs.

Status of Annual Reports:
The 2010 and 2011 annual reports have been published. In January 2016, the Panel adopted a new
process for completing the annual reports that focuses on the recent years first and then completes
the backlog. Consistent with that process, the Panel has reviewed the 2015 annual report and
that report will be publish by October 31, 2016. The 2016 annual report will be sent out for
review by March 31, 2017. The 2012 annual report was sent out for review on June 17, 2016
with an early October 2016 deadline. The target dates for sending out the 2013 and 2014 annual
reports are January 2017 and spring 2017 respectively.

Fraser River Panel Meeting Schedule1
November 2-3, 2016

1st Fraser River Panel Test fishing workshop

Vancouver

January 9-13, 2017

PSC Post-Season Meeting

Vancouver

February 13-17, 2017

PSC Annual Meeting

March, 2017 – 1 day

Fraser River Panel Technical Committee

TBD

April, 2017 – 2 days

Fraser River Panel Technical Committee

TBD

April, 2017 – 3 days

Fraser River Panel Pre-Season Planning

TBD

Spring 2017 (TBD)

2nd Fraser River Panel Test fishing workshop

TBD

May, 2017 – 2 days

Technical Modeling Meeting

June, 2017

Fraser River Panel Technical Committee

TBD

June, 2017

Fraser River Panel Pre-Season Planning

TBD

July 7, 11, 14, 18

Fraser River Panel – In-Season Meeting

Calls

July 21, 25, 28

Fraser River Panel – In-Season Meeting

Calls

August 1, 2017

Fraser River Panel – In-Season Meeting

Richmond

August 8, 2017

Fraser River Panel – In-Season Meeting

Richmond

August 15, 2017

Fraser River Panel – In-Season Meeting

Richmond

August 22, 2017

Fraser River Panel – In-Season Meeting

Richmond

August 29, 2017

Fraser River Panel – In-Season Meeting

Richmond

August 4, 11, 18, 25

Fraser River Panel – In-Season Meeting

Calls

September 1, 5, 8

Fraser River Panel – In-Season Meeting

Calls

September, 2017

Fraser River Panel – Post-Season Meeting

TBD

Portland

Vancouver

1 – This schedule will be reviewed for opportunities to improve upon efficiency and reduce Panel
costs.
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PACIFIC SALMON COMMISSION WORK PLAN
2016-2017

Panel / Committee:
Transboundary Rivers Panel (reporting to the Pacific Salmon Commission)
Transboundary Technical Committee (reporting to the Transboundary Rivers Panel)
Date: For review at the Executive Session of the Commissioners on October 3 to 7, 2016 (in
Vancouver, BC.)
Update on Bi-lateral Tasks Assigned Under Current PSC Agreement:
1) Development of Abundance Based Management Fishery Regimes.
The Transboundary River Chapter (Chapter 1) of Annex IV was revised and agreed upon in
2008. Abundance based management (ABM) fishery regimes are currently in place for: Taku
River Chinook, sockeye, and coho salmon; and Stikine River Chinook and sockeye salmon.
Harvest sharing agreements are in place for the Stikine and Taku rivers and the respective U.S.
and Canadian fisheries are regulated with the objective of achieving agreed escapement and
harvest sharing goals. The Agreement calls for implementation of abundance based regimes for
Stikine River coho and for Alsek River Chinook and sockeye.
2) Continue the existing joint enhancement programs designed to produce annually 100,000
returning sockeye salmon to each of the Taku and Stikine rivers.
On the Stikine River, enhanced production has contributed significantly to existing fisheries
harvesting Stikine sockeye (combined annual catch of about 45,000/year), although annual
production has fallen short of the 100,000 production target in most years. Taku River
enhancement has under-performed and has not contributed significantly to the Parties fisheries
with total combined annual catches of enhanced sockeye averaging less than 3,000 fish per year.
Assessment programs to better understand why Taku enhancement performance has been poor
are anticipated to continue. With support from the Northern Fund, new / additional enhancement
options on the Taku River (Trapper Lake and Tatsamenie in-lake fry rearing) is being pursued in
an effort to achieve progress towards the bilateral enhancement goal. The Agreement calls for
annual development of a Stikine Enhancement Production Plan and a Taku Enhancement
Production Plan, these plans continue to be successfully completed each year.
3) Harvest sharing performance.
Revised language concerning Paragraph 4 of the Agreement was agreed upon by the Panel
during the February 2009 PSC meeting. Since 2009 the Panel has exchanged papers and
successfully worked through the revised procedures concerning overage/underage. In January
2014 the Panel achieved bilateral agreement on principles concerning overage/underage and has
implemented these principles in relevant watersheds/fisheries since that time.

1

Obstacles to Completing above Bi-lateral Tasks:
1) The Parties shall improve procedures for coordinated and cooperative management of the
fisheries on transboundary river stocks.
An ABM regime for Stikine coho has not yet been developed and is anticipated to be several
years away due to difficulties in implementation and cost for in-season abundance estimation.
Significant improvement in abundance based management of sockeye and Chinook in the Alsek
River requires future substantial (and costly) program development. Both Parties face difficulty
implementing existing ABM programs in place for Taku and Stikine salmon due to increasing
costs and limited resources. In turn, the Parties have resorted to competing for Northern Funds
for the past several years to simply maintain the fishery assessment and management programs
that are currently in place. Maintenance of the commitments set out in Chapter One will require
an increased provision of sustained funding by both Parties into the future.
2) Continue the existing joint enhancement programs designed to produce annually 100,000
returning sockeye salmon to each of the Taku and Stikine rivers.
Considerable effort has gone into determining reasons behind the low production of certain Taku
River enhanced sockeye salmon, and in turn, adjustments have been made to the program to
strive to achieve improvement. Despite these efforts, success has been limited in certain
programs/areas. In general, the advancement and success of sockeye enhancement
projects/programs in the Taku and Stikine rivers has been significantly reliant on the availability
of funding via the Northern Fund. Similar to the fiscal challenges identified in #1 above, a
significant increase in funding to continue the implementation of the sockeye enhancement
program will be needed to achieve the production goals outlined in Chapter One. Support for
future production of enhanced sockeye salmon in the Tuya watershed (Stikine River) will require
a sustainable and effective approach to address concerns regarding residual (unharvested)
terminal fish. A project supported by the Northern Fund is underway to summarize the Tuya
Lake program and to explore possible new options for addressing stakeholder concerns. The
experience gained through efforts undertaken over the past several years indicate that an
effective solution to addressing residual Tuya Lake-bound enhanced sockeye salmon is
anticipated to considerably exceed funding available to either Party at the current time. In
absence of a viable alternative, the discontinuation of the Tuya Lake component of the sockeye
salmon enhancement program will preclude achieving the stated sockeye production goal for the
Stikine River.
Outline of Other Panel / Committee Tasks or Emerging Issues:
•

Adequate, stable, long-term, funding of assessment and enhancement programs is critical to
improving and/or implementing ABM regimes for Taku, Stikine, and Alsek salmon stocks.
Substantial incremental project and overall assessment program cost increases have greatly
surpassed available fiscal resources and has resulted in numerous, very difficult challenges to
the Parties attempting to achieve the assessment and enhancement program goals.

2

Expectations of the users of these fishery resources and expectations of Panel members are
not being met by the Parties under the current fiscal resource levels.
•

The limited success of the Taku enhancement program and recent increased complications
associated with the Stikine enhancement program (specifically, uncertainty over continuation
of Tuya Lake component) offer significant challenges to the Parties in reaching the
enhancement goals as specified in the Annex.

Potential Issues for Commissioners, including enhancement activities to be reported under
Article V:
A landslide that occurred in the Stikine River (Tahltan River sub-watershed) in spring 2014 has
resulted in impedance of adult Chinook and sockeye salmon passage. Emergency efforts to pass
adult salmon were undertaken in 2014 while initial modification of the barrier to improve and
monitor passage during the 2015 and 2016 seasons was completed. Radio-telemetry work on
Chinook salmon in 2015 and 2016 has shown the slide resulted in delayed migration of Chinook
salmon at the water levels observed in those years. The Northern Fund has provided resources to
Canada to support the development of a long-term adult salmon passage remediation plan in
2016.
The loss of bilateral agreement regarding the use of Tuya Lake as a sockeye outplant site beyond
2014 has created significant challenges towards achieving the 100,000 enhanced sockeye salmon
production target identified for the Stikine River.
Potential Issues for Committee on Scientific Cooperation: None.
Proposed Meeting Dates and Draft Agendas 1 2:
Transboundary Panel:
1. Pacific Salmon Commission Post-Season Review (January 9 – 13, 2017; Vancouver,
BC.):
• Review of the U. S. and Canadian fisheries in 2016 in the Taku, Stikine and Alsek
Rivers and resultant spawning escapements.
o Summary of salmon passage past the Stikine (Tahltan) River slide in 2016
including update on remediation efforts, distribution based on radio-tagging
and potential future options to address the barrier.
o Review of 2016 Chinook radio tagging results.
• Review of enhanced production returning in 2016.
• Review of egg takes and other enhancement activities that took place in 2016.
• Review of preliminary Taku and Stikine enhancement production plans.
The U.S. TBR Panel and U.S. TTC members, as appropriate, will meet in December, 2016, in Juneau, for
negotiation purposes associated with revision of Chapter One of the Agreement.

1

The CDN TBR Panel will meet in November 2016 to support advancement of negotiation / renewal of
Chapter One of the Agreement.

2

3

•
•
•
•
•
•

Planned sockeye fry out-plants in 2017.
Review implementation of overage/underage strategy implemented in 2014, discuss
any overage/underage in 2016, and identification of any remedial management
responses.
Evaluation of Transboundary Rivers enhancement operations.
Update on progress from research activities concerning Alsek River sockeye salmon
(Canada).
Northern Fund – update on projects under consideration for funding in the
Transboundary Rivers area (2017).
Discussions and negotiation of revised Chapter One Annex – focus on review of U.S.
and Canadian position papers exchanged in January and February 2016, respectively.

2. Pacific Salmon Commission Annual meeting (February 13 – 17, 2017; Portland, OR):
• Completion of the agenda from previous meeting.
• Follow-up to questions and issues that arise during post season review.
• Final Panel review of SEPP and TEPP and development of recommendations to the
Parties concerning Taku and Stikine enhancement production plan for 2017.
• Exchange of position papers concerning negotiation of revised Chapter One Annex.
3. (TBD) Additional Chapter One Negotiation meeting (February or March 2017).
Scheduling of meeting contingent on progress achieved at January / February 2017 PSC
meeting sessions. Intent is to seek to conclude negotiations and finalize Chapter One
provisions by February 2017.

Transboundary Technical Committee:
1. Fall meeting: November 15-17, 2016, Juneau, AK
• Finalize 2016 Preliminary post-season report including:
o Review Canadian and U.S. Fisheries (catches, management actions, PST
compliance): Stikine, Taku, Alsek
o Stock assessment projects: MR, Chinook Radio-telemetry, CPUE, Aerial
Surveys, CWT, GSI, Weir Counts, Assessment Fisheries, Wild/Enhanced
Components, Creel, Spawning Ground Surveys
o Escapements:
 Stikine: Chinook, Tahltan Sockeye, Mainstem Sockeye
 Taku: Chinook, Sockeye, Coho
 Alsek/Klukshu: Chinook, Sockeye
• Taku and Stikine 2017 Chinook salmon forecasts
• Tahltan River landslide update
• Enhancement Projects
o Review of 2016 activities
o SEPP and TEPP discussion
o Enhancement planning
o 2016 Egg-takes
o 2016 Out-plants (from 2015)
4

•
•
•
•
•

Review and update of GSI baseline
Review Overage/Underage spreadsheet
Review/Finalize outstanding final catch and escapement reports
Discuss Northern Fund projects in the TBR area
Report publication schedule

2. Late Winter Project Planning Management Meeting: February 2017, Whitehorse, Yukon
• 2017 Program planning -Stikine, Taku, Alsek
• Enhancement
• Run outlooks (Chinook, sockeye, coho) – Stikine, Taku, Alsek
• Preliminary management plans 2017
• Genetic baseline update and sampling plan 2017
• Enhancement Sub-committee update on hatchery activities, egg take targets,
assessment studies, data summary updates and 2017 management plan.
3. Spring Management Meeting: March 2017, Teleconference:
• Transboundary Technical Committee Management Plan 2017
− U.S. Management Plans and activities
− Canada Management Plans and activities
− Joint activities
− Enhancement Plans
− Follow-up and Final Publication
Status of Technical or Annual Reports:
Annual Catch and Escapement Reports
• Preliminary Estimates of Transboundary River Salmon Production, Harvest and
Escapement and a review of Joint Enhancement Activities in 2016 – January 2017.
Annual Management and Enhancement Plan Reports
• Salmon Management and Enhancement Plans for the Stikine, Taku, and Alsek Rivers,
2017 – April 2017
Comments: None.

5

Attachment sixteen

PACIFIC SALMON COMMISSION WORK PLAN
2016-2017

Panel / Committee:
Joint Technical Committee on Data Sharing (TCDS) and its subcommittee Data
Standards Work Group (DSWG).
The Joint Technical Committee on Data Sharing functions as a steering committee for
Coded Wire Tag (CWT) data sharing issues and liaises with the Chinook Technical
Committee (CTC), Selective Fishery Evaluation Committee (SFEC), and Coho
Technical Committee (CoTC) to improve CWT data to better support their analytical
work to meet Treaty obligations. This Committee defines requirements needed for bilateral CWT data exchange and additional verification rules that would improve the
integrity of the data.
The Data Standards Working Group (DSWG) sub-committee reviews requirements
established by the TCDS, makes recommendations how to implement, and does the
work of modifying the bi-lateral data exchange standards and verification process.
Data Sharing reports directly to the Commissioners.
Date:
This work plan will be presented to the commission during its executive meeting
October 3-7, 2015 in Vancouver, BC.
Update on Bi-lateral Tasks Assigned Under Current PSC Agreement:
There were no specific bi-lateral tasks for this committee under the 1999 or 2008 PSC
agreement other than the general agreement as described in the 1985 Memorandum of
Understanding to maintain and make improvements to the CWT system. Since 1985,
TCDS and DSWG have been maintaining and updating the CWT data exchange
standards and verification process.
Following the work of the CWT Expert Panel, the CWT Workgroup and the CWT
Improvement Team, we understand that the Commissioners want the TCDS to
continue in the role of examining issues pertaining to CWT data. The new data
specification standards that the committee will complete in 2017/18 will support
analytical work of the joint committees and improve confidence levels, quality and
accuracy of the data.
Obstacles to Completing above Bi-lateral Tasks:
1) Data Sharing Committee Membership
Participation at meetings and progress on addressing data sharing issues may be
1

a low priority for members with other competing PSC Committee or PST
negotiations workload.
2) Travel Costs
The committee and sub-committee only meets in person when absolutely
necessary and it will provide a conference call option for cost effectiveness. Inperson meetings will be planned to occur during one of the annual meetings
(postseason review and annual) or adjacent to CTC, CoTC or SFEC meetings to
save travel expenses if members are available to meet around their other
commitments.
Outline of Other Panel / Committee Tasks or Emerging Issues: None
Potential Issues for Commissioners, including enhancement activities to be reported
under Article V:
1) Parental-Based Genetic Tagging
The Committee on Scientific Cooperation’s August 2015 “Multidisciplinary
Evaluation of the Feasibilty of Parentage-Based Genetic Tagging (PBT) for
Management of Pacific Salmon” concluded that, as stated in the August 11 letter
to the Commissioners, “For the near future (next 3-5 years?), the CWT system
remains the most cost-effective approach for generating the information currently
required for management of Chinook and coho salmon by the PSC and PFMC but
also recommends that the concept and cost-effectiveness of a coast-wide PBTbased or hybrid CWT-PBT based system should be reexamined again in five
years (or possibly sooner if technological changes or significant reductions in cost
warrant this).”
A coast-wide PBT-based or hybrid CWT-PBT based system will require
significant modifications that would likely take 2-3 years to modify the current
CWT-based system in the US (RMIS) and in Canada (MRP), the CWT-based data
sharing exchange and validation specifications, and numerous CWT-based state
or federal computer information systems.
Potential Issues for Committee on Scientific Cooperation: None
Proposed Meeting Dates and Draft Agendas:
When
November
2016

Who
DSWG

January
2017

TCDS

Location
Conference
call or virtual
meeting
conference
call

Purpose
Finalize proposals for changes to the CWT
data exchange specifications, including an
implementation timeline.
Review and approve DSWG recommendations
and timelines for implementation of updates to
2

When

Who

Location

February
2017

TCDS

Portland, OR

April 2017

DSWG

Vancouver,
BC

September
2017

TCDS

Conference
call

Purpose
CWT data exchange specifications.
Review and approve DSWG recommendations
and timelines for implementation of updates to
CWT data exchange specifications. An inperson meeting will occur only if there are
significant issues to resolve that cannot be
effectively addressed by the January 2017
conference call.
Finalize documentation of updates to CWT
data exchange specifications. Review new
proposals for changes/improvements for data
exchange.
Complete CWT data sharing report containing
new data exchange specifications. Review new
requirements for changes/improvements for
data exchange.

Status of Technical or Annual Reports:
In 2015/16, progress was made by the DSWG to develop a standard formal process
for documentation and review of proposals for change. By Sept 2017, TCDS, will
complete a report containing updated data exchange standards and an implementation
plan for improvements to CWT data sharing.
Comments:
No additional comments.
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Attachment seventeen

October 6, 2016
Progress Report from the Fraser Panel on the Fraser River Strategic Review
Committee (FSRC) task to Review the Fraser River sockeye and Pink Salmon
Hydro-acoustic Assessment Programs.
The purpose of this document is to advise the Fraser Strategic Review Committee (FSRC) on the
progress made to date by the Fraser River Panel (the Panel), the Panel’s Technical Committee,
and the technical staff of the Pacific Salmon Commission (PSC) and Department of Fisheries and
Oceans (DFO) on the work tasks related to the review of the Fraser River hydro-acoustic
programs at Mission and Qualark. Despite the significant efforts by the PSC and DFO technical
staff, and the Panel, the work is not complete at this time and as such the Panel is
recommending a delay in providing a final recommendation until the October 2017 Executive
session.
In September of 2015 Dr. Carl Walters provided the FSRC and the Panel with a report that
compared the management information provided by the Mission and Qualark hydro-acoustics
programs as well as providing several recommendations on approaches to improving the
quality of the information and considerations for producing the information in a more cost
effective manner.
The Panel has subsequently reviewed the report and provided a summary to the FSRC in
December of 2015 (see attachment 1).
Following the review of the Walters report, the Panel and the FSRC decided additional analyses
were required before making recommendations on a long-term hydro-acoustic program design
to the Commission. Accordingly, the Panel and relevant staff developed a work plan to guide
these analyses. The FSRC reviewed and approved that plan in February 2016, with a request for
regular progress reports. The work plan contained a total of 18 tasks, the first fifteen of which
were assigned to a technical team comprised of current Panel Technical Committee members,
PSC secretariat, and DFO staff. The overall goal of this technical work is to investigate the
hydro-acoustic monitoring stations at Mission and Qualark to better understand their sampling
design, sources of error, assumptions used to generate estimates and other related factors.
Such improved understanding is believed to be necessary to support future recommendations
that might:




Modify data collection schemes at one or both sites (optimize experimental design)
Identify whether any components are expendable (potential costs savings)
Assist with potential calibration schemes, or in-season modifications in response to
changing conditions.

The goal was to complete the work plan with recommendations from the Panel to the FSRC in
advance of the October 2016 PSC Executive Session in Vancouver.
In June 2016 a preliminary summary from the PSC staff was provided to the FSRC which
addressed several of the issues from a technical perspective that had been identified in the
Walters report. At that time DFO staff had completed and reported on work done at Qualark
related to items 13 and 14 but had yet to begin the analytical work related to item 15 (see
below). That analytical work has now begun. In addition, the Panel had identified three work
items the Panel would address related to and informed by the other fifteen items in the work
plan, little progress has been made to date. As no additional funding was provided, all of the
this work, with the exception of the Walters report, has been or will be accomplished utilizing
existing technical staff of the PSC, DFO, and Panel members. Many of these same technical
staff and Panel members are actively engaged in and required for in-season management
activities, therefore, many of the identified work items are still in progress.
Over the course of the next 12 to 18 months a review of the Fraser sockeye and pink test
fisheries is also occurring which has considerable linkages with the hydro-acoustics review.
Species and stock composition information from the test fisheries is utilized in generating daily
escapement estimates of Fraser sockeye and pink salmon. As such, the Panel is suggesting that
both the hydro-acoustics review and the test fishery review/workshops align under similar
timelines as the results of these independent processes are mutually informative.
The following is a summary of the technical work completed to date and the proposed work to
be completed by the January 2017 meeting of the PSC.
The first ten technical work items are related to the Mission program. A substantial amount of
investigative work relevant to these ten work items has been conducted either independently
by PSC hydro-acoustics staff or jointly with DFO staff (Applied Technology Division, Pacific
Biological Station) since as early as 1995 in responses to recommendations by the 1994 Fraser
River Sockeye Public Review Board.
Item 1 provides a bibliography and brief literature review of reports and reference materials on
the Mission hydro-acoustics program. Work items 2, 3, 6, 7, 8, and 9 describe equipment,
methodologies, and potential biases in the collection and processing of Mission data. Items 4
and 5 document methods used to generate the projection of sockeye expected to reach the
Qualark site from Mission data. As part of these work items, PSC staff have distributed several
data sets that detail the cross-river distribution of daily salmon passage at Mission, the salmon
passage estimated by each sonar system at Mission including extrapolations, the stock
composition of sockeye passage at Mission, and fisheries catch removals between Mission and
Qualark. Item 10 provides an inventory of periods of discrepancies between Mission projections

and Qualark estimates and summarizes the correlation of daily discrepancies during discrete
periods of the season to other factors (e.g. river conditions, fisheries, component of the
estimates, etc.). This work has been completed for 2010 and 2014, two years with the largest
discrepancies between estimates at Qualark and projections from Mission. At this point there
is no intent to extend these analyses for other years. As described above, most of the results of
this work have been presented to members of technical team, Panel and FSRC in previous
meetings and are documented in a report compiled by the PSC secretariat (Summary of PSC
Work Items for the Fraser River Strategic Review Committee (FSRC)). As the work related to
item 10 is not yet finalized, this report is available on request.
Items 11 and 12 relate to the topic of estimating species proportions at both sites. These
proportions are required to partition hydro-acoustics estimates of total salmon into sockeye,
pink and other species. Dr. Walters proposed an analytical method to address this problem, but
further work using data from each site is required to understand the implications of this
proposed method. This work was deemed to be of lower priority relative to other technical
work items and thus will proceed on a longer timeline.
Items 13 and 14 relate to the reporting of the results for experiments conducted in 2015 which
examined two potential sources of bias at the Qualark site identified in the Walters review;
offshore migration and the roll angle of DIDSON. Presentations on these two topics were
provided to the Panel during in January and February 2016.
Work item 15 is related to exploratory work to be completed that compares estimates of stock
passage derived by the Mission and Qualark programs. To support this work, DFO staff are in
the process of developing a model to move fish arriving at Mission to Qualark on a small time
scale (hourly if possible), by stock, and including a quantification of errors in order to identify
the times when discrepancies in excess of the quantifiable errors have occurred in the past. It
is hoped that the results of this work will be used to assist in the identification of the
circumstances that resulted in these discrepancies which can then be used to make informed
decisions on options to consider for future program design. The model will also be used to
evaluate the effects of removing certain program elements from both Mission (e.g. mobile unit)
and Qualark (e.g. right bank) in order to estimate the impact alternate gear deployments have
on generating daily escapement estimates.
The intent of the technical work is to compliment work plan items 16-18 that relate to
performance measures, management objectives and the identification of program options.
These items are to be completed by the Panel.

Following the PSC’s January 2017 meeting and based on the direction from the FSRC the Panel
will complete its work tasks and provide to the FSRC in October 2017 a final report with
recommendations.
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Appendix A. Detailed list of work tasks with status
Terms of
Reference

Work Item

Targeted
Completion Date

Status
(March 4 2016June
9 2016)

January 31, 2016

Complete

Mission work items
2b
1&3

1

1
1

1 & 2b

1 & 2b

1. Bibliography (technical reports & publications)
2. Systems used to produce daily total salmon & total sockeye
estimate at Mission. (2008-2015; odd years for sockeye time
period only)
3. Amount in daily estimate from direct sampling vs. amount
derived from extrapolation. (2008-2015; odd years for sockeye
time period only)
4. Fisheries removal of through Qualark stocks between Mission
and Qualark. (2008-2015; odd years for sockeye time period
only)
5. Mission projected Qualark estimate. (2008-2015; odd years for
sockeye time period only)

6. Cross aim fish flux due to vertical fish movements in the leftbank split-beam sampling areas.

7. Bias or randomness of the extrapolated left-bank fish flux
a. Do we want to repeat analysis for other years? (ie. 2010
& 2014 if data available) If available, analysis
completion March 31, 2016.

Complete
January 31, 2016

February 29, 2016

Completed for 5 of
the 8 common
operation seasons:
2008, 2010, 2012,
2014, 2015.

Complete

Complete

Complete
Completed Analysis
showing no bias from
split-beam fish
counts (PSC Tech
Report #16, for 2004
data comparison;
SEF project)
Completed Analysis
showing no bias from
split-beam fish
counts (PSC Tech
Report #16, for 2005
data comparison;
SEF project)

Complete
Completed with
36hrs of data (No
data was collected
for this testing
purpose after 2004).

Completed with
direct counting
comparisons from 18
hrs of fish count
data from 2005
season and 30 days
flux comparison from

Terms of
Reference

1 & 2b

1 & 2b

1

1

Work Item

8. Bias in the offshore fish flux estimates by the mobile system as
fish start shifting offshore due to fishing or tidal influences.
a. Comparing the fish behaviour (speed & downstream
ratio) between the left-bank split-beam and the vessel
based DIDSON.(Years available: 2014, 2015)
9. Bias in target recognition by the mobile system.
a. Qualitative comparison between mobile split-beam flux
and the vessel based DIDSON flux. (Years available:
2014, 2015)
10. Inventory of when discrepancies between Mission & Qualark
occurred.
a. Based on relative difference to present the statistical
description of the difference by providing various
probability intervals for the outliers. Reader can look at
table to examine DBE events of their choice according
to the statistical description table.
11. Species Composition work

Targeted
Completion Date

February 29, 2016

February 29, 2016

February 29, 2016

Status
(March 4 2016June
9 2016)
2014 (July) (No data
was collected for
direct counting
comparison purpose
after 2005 season.)
Completed with 10
days of 2015 data&
6 days of 2014 data.

Cannot be done with
existing data

Completed with
preliminary multifactor analysis for
2010 and 2014 DBE
data.

Longer term

No set start and end
time.

Longer term

No set start and end
time. Work expected
to be undertaken
during summer.

Qualark work items
12. Species Composition work

1 & 2b
1 & 2b

13. Report out to Fraser Panel of results of September 2015
evaluations with ARIS looking beyond 30m
14. Report out to Fraser Panel on results of September 2015
evaluations comparing DIDSON at 35 roll and with ARIS (with
no roll and 1 aim) Note: PSC staff has suggested that a

January 11, 2016
February 8, 2016

Complete

Terms of
Reference

1

Work Item
subset of recorded files be counted to quantify impacts of size
threshold cutoff (30cm in DIDSON), recognizing that impact is
likely small and PSC staff have been able to replicated 2010
DIDSON counts using threshold. Feb 8 proposed deadline
would not be expected to include this comparison.
Analysis steps (mainly by DFO staff )
15. Exploratory analyses by DFO staff
a. PSC staff to provide Mission data
i. Daily fish passage estimates produced with and
without key pieces of equipment (i.e. without
boat, without right bank, etc…)
ii. Daily spp composition estimates used to with i. to
get daily estimates of sockeye passage (with
description of method(s) used and estimates of
variability)
iii. Daily stock ID estimates used with ii. For in
season run size estimation (with description of
method used and estimates of variability)
b. DFO staff to provide Qualark data
i. Daily fish passage estimates produced with and
without key pieces of equipment (i.e. without
beyond zone 3 without other bank, etc…)
ii. Daily spp composition estimates used to with i. to
get daily estimates of sockeye passage (with
description of method used and estimates of
variability)
iii. Note: PSC staff suggest important to note when
DIDSONS are moved down the ramp or quantify
protocol used to move equipment as % in each
Bin can vary with position of DIDSONs.
c. Compare estimates of stock passage derived from
Mission and Qualark estimates
i. Quantify periods in data when proportions of the

Targeted
Completion Date

15 a. b complete

Status
(March 4 2016June
9 2016)
Complete

Terms of
Reference

Work Item

Targeted
Completion Date

estimate coming from various estimation
components at Mission tend to repeat (e.g. 30%
of estimate from mobile for a period of X days in a
15 c, d March 15,
row).
2016
ii. Quantify periods in the data when proportions of
the migration associated with various proportions
of the cross river distribution are repeated (e.g.
X% beyond 50m at Mission), or (X% in Bin 3 @
Qualark). Note: PSC staff suggest important to
note when DIDSONS are moved down the ramp
or quantify protocol used to move equipment as
% in each Bin can vary with position of DIDSONs.
d. Evaluate patterns found in c above relative to total daily
abundance (e.g. periods of high or low abundance?),
i. timing during the year, water level, water
temperature, tidal cycle, human (e.g. fishing)
activity, etc. Are these patterns predictable??
e. Compare estimates of total run size derived from
Mission and Qualark estimates of fish passage. Are
deviations between estimates from the two sites; 1)
statistically significant, and 2) associated with periods of May 31, 2016
repeat patterns within the data at each site significant

2

2, 4

Panel Work Items
16. Develop qualitative (and where possible quantitative)
performance measures for alternative program designs and
scenarios, considering the range of fish densities encountered,
river conditions and other factors
17. Assess how well each program element meets management
objectives (e.g. timeliness, precision, accuracy, cost-

May 31, 2016

September 2016

Status
(March 4 2016June
9 2016)

Terms of
Reference

Work Item

Targeted
Completion Date

effectiveness, etc.).
5.

18. Identify a program design option from the risk assessment in
17 above that falls within the Mission budget. If this option
does not adequately meet the defined fishery management
objectives, explain why and identify a program design that
would do so regardless of cost.

September 2016

Status
(March 4 2016June
9 2016)

Attachment ninteen

Presented to Commission October 7, 2016

Fraser Panel Review of the Consultant’s Report on “Comparison
of Mission and Qualark hydroacoustic facilities for providing
escapement information for management of Fraser River
sockeye and pink fisheries”.
At the request of the Fraser Strategic Review Committee (FSRC), an independent
consultant was tasked with analyzing the lower Fraser River Hydroacoustics
assessment program for sockeye and pink salmon. Dr. Carl Walters was provided
a Terms of Reference (TOR; Appendix B) for the project in an attempt to focus the
work on several priority areas as identified by the Fraser Panel.
This document provides the Fraser Panel’s views on the Consultant’s report in
relation to the six priorities identified in the TOR, comments on the
recommendations provided in the report, and provides recommendations from
the Fraser Panel on additional work that is required and planned next steps.
First, the Fraser River Panel acknowledges the efforts and contributions of Dr. Carl
Walters, who generously provided his time to put some focused effort on the
hydroacoustics work. The Fraser Panel concludes that the consultant’s report has
not fully addressed the TOR and recommends that the additional work be
completed in order to support a well-informed decision on the hydroacoustics
program. Panel recommendations on work to be completed are specified below
and would be completed with existing resources.
Summary of the Report’s fulfillment of Terms of Reference
1. Identify and describe the circumstances associated with observed deviations in
estimates generated at the Mission and Qualark sites under the respective
sampling designs and assumptions for unbiased enumeration.
The consultant’s report partially addresses this task by documenting and
highlighting circumstances when there are significant deviations and conversely
when deviations are not sufficient to warrant further analyses. There was some
examination of tidal effect and “blind spots” in acoustic coverage at both sites.
The effect of species apportionment was examined, identified as a potential
problem, and a possible solution suggested.

It was also identified that the majority of the large DBEs occurred during the later
part of the run, with the biggest DBEs in large late-run years. However, this
conclusion does not hold up as the only pattern worthy of consideration e.g. in
2014, there were differences between Mission and Qualark on the peaks of Early
Summers, Summers and Lates, however these differences and the pattern of
differences on all peaks, were not explored – yet could point to challenges with
high fish density. Conversely, the paper documents good correspondence
between estimates during years with the lowest sockeye abundance (2016 cycle;
except early in 2012;) and reasonable correspondence in 2 of 3, (not 2011) odd
years (with sockeye and pink salmon) during the period when the migration is
primarily sockeye dominant.
Furthermore, the report did not identify annual variation in the equipment
deployed at Mission during its research and development phase as a potential
factor contributing to differences between estimates obtained from the two sites.
2. Define and calculate performance measures for alternative program designs
and scenarios. This calculation should:
a. Consider the range of fish densities encountered (non-dominant sockeye run
years, dominant sockeye run years, and pink + sockeye years), river conditions
(e.g., tides, flow, water clarity, etc.), and other factors; and
b. Compare the robustness and testability of assumptions in enumeration
methods.
The report compares the daily cumulative sockeye abundance obtained from each
site as one performance measure. This comparison does not address potential
differences in estimates for the different run timing groups. The body of the
report implies that stock identification could be a source of error in the Mission
estimates (i.e. Fig 11) and it quantifies the impact of the sample sizes used for
genetic stock identification on the precision and accuracy of daily and cumulative
escapement estimates for hypothetical stocks present in low proportions (i.e.
≤10%; Appendix C). However, the report does not quantify the potential impact
of stock composition on the differences between estimates obtained from each
site - this could be a significant factor in accounting for differences between the
estimates from the two sites and merits further exploration.

The only other performance measure discussed in the report is cost - the costs
and estimates associated with a few scenarios of reduced sampling from certain
components (e.g. Mission mobile sampling or nighttime sampling) are considered.
The report makes scattered reference to assumptions that have been tested or
quantified and draws the conclusion that “Qualark is probably more accurate”,
but falls short of providing a comprehensive list of which assumptions are made
by which programs. The report also does not identify what work, published or
otherwise, has been done to quantify the implications of violations of these
assumptions on the estimates.
3. Assess how well each program element meets defined fishery management
objectives.
The report falls short in quantifying the impact of program components for
management group estimates and assumes that similar cumulative abundances
on an annual basis automatically translate into similar estimates for each
management group (e.g. Walters Fig. 5) .
The document does speak to the difference in timeliness between the estimates
derived at each site, but asserts that regardless of their accuracy neither site is
capable of generating timely enough estimates to resolve the underlying
uncertainties in return abundance that limit the capacity to inform allocations to
marine area fisheries. The report also offers an opinion that an alternate
management framework would carry less risk to the fishers and potentially
reduce certain biological risks, but does not recognize the potential for increased
risks in other categories hence part of the above objective is addressed but part is
not.
4. Combine information from performance assessments and information provided
on cost of each program element in a risk assessment framework that includes
defined fishery management and funding constraints.
The report identifies that the current approach from collecting data via
hydroacoustics is much more precise than required for management purposes
and offers a few examples of how reducing sampling in some components could
reduce costs with theoretically minimal impact on the estimates (i.e. based on the

visual similarity of cumulative abundance plots for each year with and without
specific components)). The document falls short of providing examples for each
program element and quantifying benefits and additional risks of introducing
changes in some type of framework.
There was no quantification of the risk associated with the proposed changes to
the programs that would assist with future decisions.
5. Given the potential PSC need to limit total program costs to those for the
Mission site only, identify a program design option from the risk assessment in
paragraph 4 (step 4 above) that falls within that budget. If this option does not
adequately meet the defined fishery management objectives, explain why and
identify a program design that would do so regardless of cost.
The report specified how reduced sampling could result in cost savings at each
site. The assumptions associated with some of these suggestions (no night
sampling at both sites, no mobile sampling at Mission) need a more rigorous
examination.
The report did not identify an in-river program that would address current Fraser
Panel management needs within the current financial constraints but did provide
some recommendations that would benefit from further exploration.
The author does provide a potential new design (in recommendation #2) and
suggests that savings from a reduced Mission program could help fund four new
initiatives (see below) including three intended to improve marine area
assessments (e.g., Chatham Point hydroacoustics array). However, the report
does not quantify whether the costs of these initiatives fit within the Mission
program budget and the Fraser Panel doubts that the Chatham point array could
be successfully implemented at a cost similar to that of the 2007 pilot program.
Furthermore, the Panel has significant concerns about the performance of the
proposed new marine hydroacoustics site because it would face even more
complex challenges than are encountered at Mission (e.g. greater tidal influence,
greater water column depth, greater species diversity, etc). Previous work done
at Chatham Point (which was not continued after the first year or exploratory
work, funded by SEF) was not adequately discussed in the Walters report.

6. Identify key information gaps and options to address same.
The report identifies some information gaps throughout the main text and in
recommendation #5, but a comprehensive list was not provided. Specific options
to address the gaps are largely absent, except that the theme of the document
(articulated concisely in recommendation #2) is that current tools to assess
marine abundance are inadequate and improvements are needed. This is not an
information gap related to lower river acoustics per se, but it is a key gap in the
author’s view. In fact, hydroacoustics are a key tool for calibrating marine test
fisheries.
Comments on the Report’s Recommendations
1. Continue operation of the Mission facility with reduced sampling effort
(without mobile and nighttime or falling tide sampling).
The Fraser Panel is quite concerned about this recommendation as there is no
ability to assess the potential risks associated with implementing one or all of the
above program reductions. Additional work would be required to identify what
factors influence the estimates provided from each program element and
whether variations introduced by removing program elements are predictable. As
well, it is unclear what savings would be achieved without nighttime sampling as
there is a need to have people on site for security reasons. There would be little if
any incremental cost associated with having nighttime staff required for security
also engaged in data processing.
2. Use the savings from reduced Mission operation to help fund the following
initiatives:
a. Chatham Point side scan acoustics
b. By set georeferenced catch reporting for gillnet (GN) and purse seine
(SN) fisheries in approach areas
c. Capture of acoustics data from fishing vessels while they are searching
for set sites
d. Testing alternative sampling methods and acoustic data analysis
protocols for providing more accurate species composition estimates.
With respect to the above recommendations the Fraser Panel does not believe
that the dollars saved from the proposed reductions at Mission would be

sufficient to fund the proposed work in the marine areas. In addition, the Panel is
skeptical about whether hydroacoustics assessments at Chatham Point can
provide the run size estimation improvements suggested by the author. There
have been no initiatives to further advance the work done in 2007, and no further
funding requests to pursue this work. Furthermore, assessments at Chatham
Point would not address the estimation of Fraser sockeye and pinks migrating
through Juan de Fuca Strait.
The collection of catch and acoustics data from commercial GN and SN vessels in
both approach areas will be addressed as part of a broader review of marine area
assessments1. This review will quantify the costs of systematic data collection by
such programs.
There is general agreement that improvements in the ability to determine species
composition at Mission and Qualark may address some of the estimation
differences between the two sites. A methodology was proposed which DFO and
PSC staff intend to test by applying retrospectively to data collected at Qualark
and Mission and this may lead to improved sockeye estimates.
3. Operate the Qualark facility, perhaps at a reduced level (not at night) and only
in periods when information is needed by DFO for monitoring and
management of in-river FN fisheries and for checking the efficacy of measures
taken at Mission to reduce its bias, particularly once every four years when
large late runs are expected and there is high risk of divergence between
Mission and Qualark estimates.
The Fraser Panel requires additional work to be done before implementing the
recommendation above as it remains unclear if the only significant divergence in
estimates between Mission and Qualark occurs during late run dominant years as
the author suggests. In addition, cost savings from eliminating night time counts
would be minimal as similar to Mission, nighttime staff are required for security. It
should be noted that management of in-river FN fisheries is based on Mission
data rather than Qualark (as incorrectly suggested in the report). Finally, a
considerable investment is required each year to maintain the Qualark site thus
operating it only once every 4 years is likely not a viable option.
1

A two-year proposal entitled: “Improving Fraser River Test Fisheries and Run Size Estimates“ has been submitted
to the Southern Boundary Restoration and Enhancement Fund for their consideration.

4. If funding cuts force a choice to operate either Qualark at its current funding
level or Mission at a much reduced level, and if pink stock assessment is not a
priority, then only the Qualark facility should be operated.
The Panel has significant concerns with this recommendation as it does not
address the timeliness performance measure. Further work needs to be
completed to inform decisions regarding the future of hydroacoustics programs
(see details below).
5. Continued operation of Qualark should be contingent on careful tests of its
possible blind spots, in particular by operating test Didson cameras in a way
that is sure not to have blind spots along the river bottom and offshore, and
Didson cameras should be operated offshore at times to provide reassurance
that there are not many fish moving along the bottom at distances more than
30m offshore.
Efforts were made in 2015 to begin to address the concerns identified above at
Qualark. This information will be provided at the January and February 2016
meetings as the analysis is completed.
In addition to the above recommendations, the author suggested that there is a
need for a careful review of the overall harvest management strategy for Fraser
sockeye. The review of management strategies was not part of the TOR provided
to the author, and the Fraser Panel has significant concerns about many of the
views he expressed. Many of the suggested changes are inconsistent with current
Chapter language and do not appear to be based on a clear understanding of the
management approach that is currently in place.

Recommendations for Future Work
During the past two months the Fraser Panel, its technical committee members,
and Secretariat staff have spent significant time and effort identifying key
issues/questions that are as yet not addressed, and have developed a plan to
address the highest priority items that are critical to informing decisions regarding
the future of Fraser River hydroacoustics. The list of tasks and timelines
associated with this work is provided below (Appendix A). The plan is to complete

this work with existing resources to inform decisions in the fall of 2016, in
accordance with the approved work plan from February 2015.

Appendix A. Detailed list of work tasks
Terms of
Reference

Work Item

Targeted Completion
Date

Mission work items
2b
1&3
1
1
1

1 & 2b

1 & 2b

1 & 2b

1 & 2b

1. Bibliography (technical reports & publications)
2. Systems used to produce daily total salmon & total sockeye estimate at
Mission. (2008-2015; odd years for sockeye time period only)
3. Amount in daily estimate from direct sampling vs. amount derived from
extrapolation. (2008-2015; odd years for sockeye time period only)
4. Fisheries removal of through Qualark stocks between Mission and Qualark.
(2008-2015; odd years for sockeye time period only)
5. Mission projected Qualark estimate. (2008-2015; odd years for sockeye time
period only)
6. Cross aim fish flux due to vertical fish movements in the left-bank split-beam
sampling areas.
a. Do we want to repeat analysis for other years? (ie. 2010 & 2014 if data
available) If available, analysis completion March 31, 2016.

7. Bias or randomness of the extrapolated left-bank fish flux
a. Do we want to repeat analysis for other years? (ie. 2010 & 2014 if data
available) If available, analysis completion March 31, 2016.

8. Bias in the offshore fish flux estimates by the mobile system as fish start
shifting offshore due to fishing or tidal influences.
a. Comparing the fish behaviour (speed & downstream ratio) between the
left-bank split-beam and the vessel based DIDSON.(Years available:
2014, 2015)
9. Bias in target recognition by the mobile system.
a. Qualitative comparison between mobile split-beam flux and the vessel

January 31, 2016
January 31, 2016
February 29, 2016
Complete
Complete
Completed Analysis
showing no bias from
split-beam fish counts
(PSC Tech Report #16,
for 2004 data
comparison; SEF project)
Completed Analysis
showing no bias from
split-beam fish counts
(PSC Tech Report #16,
for 2004 data
comparison; SEF project)

February 29, 2016

February 29, 2016

Terms of
Reference

1

1
1 & 2b

1 & 2b

1 & 2b

1

Work Item
based DIDSON flux. (Years available: 2014, 2015)
10. Inventory of when discrepancies between Mission & Qualark occurred.
a. Based on relative difference to present the statistical description of the
difference by providing various probability intervals for the outliers.
Reader can look at table to examine DBE events of their choice
according to the statistical description table.
11. Species Composition work
Qualark work items
12. Report out to Fraser Panel of results of September 2015 evaluations with
ARIS looking beyond 30m
13. Report out to Fraser Panel of results of September 2015 evaluations
comparing DIDSON at 35 roll and with ARIS (with no roll and 1 aim) Note:
PSC staff has suggested that a subset of recorded files be counted to
quantify impacts of size threshold cutoff (30cm in DIDSON), recognizing that
impact is likely small and PSC staff have been able to replicated 2010
DIDSON counts using threshold. Feb 8 proposed deadline would not be
expected to include this comparison.
14. PSC staff suggest important to note when DIDSONS are moved down the
ramp or quantify protocol used to move equipment as % in each Bin can vary
with position of DIDSONs. Related to 15 d below
Analysis steps (mainly by DFO staff )
15. Exploratory analyses by DFO staff
a. PSC staff to provide Mission data
b. DFO staff to provide Qualark data
c. Quantify periods in data when proportions of the estimate coming from
various estimation components at Mission tend to repeat (e.g. 30% of
estimate from mobile for a period of X days in a row).
d. Quantify periods in the data when proportions of the migration
associated with various proportions of the cross river distribution are
repeated (e.g. X% beyond 50m at Mission), or (X% in Bin 3 @
Qualark). Note: PSC staff suggest important to note when DIDSONS
are moved down the ramp or quantify protocol used to move
equipment as % in each Bin can vary with position of DIDSONs.

Targeted Completion
Date

February 29, 2016

Longer term
January 11, 2016

February 8, 2016 (date of
start of Feb PSC mtgs.)

January 31, 2016

15 a,b complete

15 c, d March 15, 2016

Terms of
Reference

2
2, 4

Work Item
e. Evaluate patterns found in c and d above relative to total daily
abundance (e.g. periods of high or low abundance?), timing during the
year, water level, water temperature, tidal cycle, human (e.g. fishing)
activity, etc. Are these patterns predictable??
f. Compare estimates derived from Mission and Qualark during these
periods of repeated patterns – Are deviations between estimates from
the two sites associated with periods of repeat patterns within the data
at each site??
g. c-f should be evaluated for “base” programs and then elements that
have been added to determine the degree to which program additions
reduce frequency of repeat patterns.
h. Species composition work
Panel Work Items
16. Develop qualitative (and where possible quantitative) performance
measures for alternative program designs and scenarios, considering the
range of fish densities encountered, river conditions and other factors
17. Assess how well each program element meets management objectives (e.g.
timeliness, precision, accuracy, cost-effectiveness, etc.).

Targeted Completion
Date
15 e,f,g April 30, 2016

15 h May 31, 2016

May 31, 2016
September 2016

Appendix B. Terms of Reference for Consultant.

Attachment twenty

Report of the Standing Committee on Finance and Administration
on Test Fishing Operations
October 7, 2016
The Standing Committee on Finance and Administration met on September 29, 2016 to discuss
test fishing issues affecting the Commission, the Secretariat, and the Fraser River Panel. The
Parties agreed to this meeting in May 2016 after considering recent changes in the test fishing
program, the lack of Commission policy on this matter, and a draft policy provided by the
Secretariat.
Canada has verbally communicated its concerns over how the draft test fishing policy could
result in changes to treaty benefits. The Parties agree that the test fishing program should seek to recover
annual test fishing costs through fish sales instead of relying on additional party contributions, to the extent
possible. The issue to be resolved is prioritization of pay fish relative to other categories of catch. It was
agreed that Canada will provide written views so that both Parties and the Secretariat can reflect
and resume dialogue to advance a mutually agreed test fishing policy.
2017 operations
Parent-year sockeye escapement in 2013 suggests that the 2017 Fraser sockeye return should be
much better than 2016, and 2017 will generate pink salmon returns to the system. However,
Fraser sockeye and pink returns have been highly variable in recent years and have deviated
substantially from pre-season median forecasts. Environmental conditions introduce yet another
level of uncertainty. Thus potential net revenues next year range from a $475,000 surplus (if all
encountered fish were retained and sold) to a potential deficit exceeding $1,000,000 under a
worst-case scenario if returns are poor, a slightly-reduced test fishing program is used, and test
fishing catches are restricted. The Secretariat forecasts that the PSC Test Fishing Revolving Fund
(TFRF) will contain approximately $600,000 CAD at the beginning of the 2017 season.
Given this forecast, and the lack of Commission policy, it was decided that an interim agreement
was needed for 2017 test fisheries. This proposal follows the approach taken in 2016, and the
Secretariat will work with the Fraser Panel to draft a similar agreement in the coming months.
This agreement will accommodate a range of possible sockeye and pink returns, consider a
reduced test fishing schedule, address Party financial constraints, and allow precise in-season
accounting of any deficits incurred.
The F&A Committee will consider this 1-year agreement and its financial implications during its
regularly scheduled meetings in winter 2016/17. In addition, the Committee will review the
balances of separate revolving funds for Fraser and non-Fraser Panel test fisheries 1.

1

Through a Joint Project Agreement, the Secretariat has assisted Canada in transferring limited
amounts of funding to test fishing contractors not involved in Fraser sockeye and pink
assessment (e.g., Albion and Skeena River) and will collect appropriate administrative fees for
this service.

Planning for 2018 and beyond
2018 represents the dominant cycle year for Fraser sockeye, and relatively large returns to the
Adams system should provide opportunities for increased national harvest and potentially higher
PSC test fishing harvest/revenues that may be used for insufficient test fishery revenue in
subsequent years. It was agreed that a long-term approach to get out of the season-to-season
management is preferred and that a PSC test fishing policy should be in place before the 2018
season. Therefore, the F&A Committee, the Secretariat, and the Fraser Panel will draft a longterm PSC test fishing policy that will consider a) interests of the countries, b) input from two
workshops on test fisheries (November 2016 and spring 2017), c) Fraser Panel assessment needs,
and d) financial commitments from the Parties.
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Attachment twenty-one
Agenda Item 5.c.1
Chapter 3 performance report, errata
October 7, 2016
Memorandum
To: Chinook Technical Committee (CTC)
From: Commissioners
Re: Chapter 3 performance report, errata
Complete an errata sheet to the Chapter 3 Performance Review (TCChinook (16)-02) by
November 4, 2016. The errata would be published as an appendix to the original document,
noted as such on the cover page of the report, and pdf versions of inserted pages would be
included in the report such that the updated information is also located inside the report, without
opening up the report to further content review and edits that are not proposed. The following list
of errors have been identified since the document was published on June 1, 2016; these data
errors largely appear in Tables 1, 3, and 4 (on pages 10, 17, 18, 30 and 31 of the report). Per this
proposal, the following corrections are requested and footnotes to the revised Tables would
accompany the corrected information:
− Develop list of CWT indicator stocks for which corrections have occurred since
submission of the C3PE report.
− Correct affected tables and figures with updated CWT-based data using the above list
of stocks (check text where values from tables have been corrected). New ISBM
indices, MRE ERS as well as the mortality distribution percentages will need to be
generated for these stocks, and old values replaced with new in tables and figures.
− Check that no stocks are missing from tables and figures (e.g., QUI missing from the
MRE ER trend figure).
− Check table and figure captions and footnotes to ensure that all elements are
explained (e.g. Table 4 requires explanation of the standardized survival rate indices,
definitions of R and Y in the escapement columns; number of base period years used
in calculating ISBM indices in Tables 5 and 6 , and related Figures 6 and 7)
− Check that Table 4 and Figure 2 are based on the same set of stocks and the same
MRE ER metric (i.e., annual or cumulative). The type of MRE ER metric needs to be
identified in caption text.
− Update escapement data averages and % change (Hoko, Nooksack and Upper
Georgia Strait stocks) in Tables 1 and 4, add appropriate footnote specifying years of
the averages.

1

Attachment twenty-two
Agenda Item 5.c.2.
CTC data reporting
October 7, 2016
Memorandum
To: Chinook Technical Committee (CTC)
From: Commissioners
Re: Interim Chinook Data Report

A common and readily available source of data on Chinook salmon will be valuable as the
Parties consider updates to Chapter 3 of the Pacific Salmon Treaty. However, due to a large
number of assignments, the Chinook Technical Committee (CTC) will be unable to immediately
complete the 2015 Exploitation Rate Analysis and Model Calibration report.
As an interim step, the Commissioners request that the CTC create a data report by December 1,
2016, which includes the results from analyses for which CTC agreement exists. Contents of the
interim report are identified below:
-

Relationship between exploitation rate indicator stocks, escapement indicator stocks,
model stocks, and additional management action stocks identified in the Pacific Salmon
Treaty annex (Appendix A in TCCHINOOK (15)-1 V.2);

-

ISBM Indices (Appendix B in TCCHINOOK (15)-1 V.2);

-

[Percent distribution of landed catch and total mortality among fisheries and escapement
for exploitation rate indicator stocks by calendar year (Appendix C in TCCHINOOK
(15)-1 V.2)] 1;

-

Preseason forecasts including 2016 and postseason estimates for PSC model stocks,
1999-2015 (Appendix J in TCCHINOOK (15)-1 V.2); and

-

Fishery exploitation rate indices by stock, age, and fishery, based on CWT data
(Appendix I in TCCHINOOK (15)-1 V.2).

The intent would be to add agreed information to the data report as it is completed by the CTC.

1

The inclusion of this item will be dependent on CTC agreement.

1

Attachment twenty-three

Agreement regarding completion
of the 2017 economic impact study of Pacific Salmon Treaty fisheries
October 7, 2016
Deliverable
A comprehensive economic impact analysis of Pacific Salmon Treaty (PST) fisheries that will 1)
quantify the economic importance of sport and commercial fisheries in Southeast Alaska, B.C.,
and the Pacific Northwest to the economies of the United States and Canada; and 2) qualitatively
analyze the importance of salmon fisheries in First Nation and Tribal societies. [Swanton: wants
an executive summary that talks about essence of sector by sector analysis][
Terms of reference:
The main tasks in the study are: 1) review and analysis of existing commercial and sport fishing
data, 2) conversion of fishing activity and revenue / expenditure data into economic measures of
GDP, wages, employment, etc., 3) estimation of downstream economic activity on industry
suppliers and the distribution / retail sector, 4) a qualitative analysis of Tribal and First Nation
non-commercial fisheries, and 5) report writing and documentation of results.
The above tasks will be conducted at the state, provincial, and national level based on the
following terms:
1. Consistency – Commercial (including Tribal and First Nation commercial fisheries) and
sport sectors will be treated on a comparable and consistent basis. For example, the
commercial sector analysis will include processing and retail sector markups, as well as
ex-vessel revenues, to be comparable to sport sector expenditures which are retail
expenditures. U.S. and Canadian fisheries will be treated on an equivalent basis e.g., all
dollar measures will be expressed in USD.
2. Economic measures – Revenues, gross domestic product (GDP) or value-added, wages
and employment will be expressed. The treatment of U.S. and Canadian fisheries will be
consistent.
3. Non-economic values – The report will mention the non-economic and non-consumptive
values of salmon (e.g., ecosystem function).
4. Multiplier analysis – The analysis will include multiplier impacts as well as direct
industry impacts; i.e. downstream impacts on the economy will be included.
5. Employment – Employment will be assessed on both a job count and year-round
employment FTE (full time equivalent) basis to facilitate comparisons to other sectors of
the economy.
6. Focus on salmon – Much of the commercial salmon fleet fishes non-salmon species and
much of the sport fishing fleet fishes other species as well as salmon. The project will
isolate revenues / expenditures and impacts from salmon fishing alone on all five regional
species.
7. Information sources – The consultants will utilize the best available salmon catch data
for commercial and sport sectors from the various jurisdictions, based on guidance from

the Executive Secretary and national contacts. Appropriate average weights by species
will be used to convert piece counts to weight units.
8. Time span: The study will use data from each of four years 2012 – 2015 or the most
recent 4-year period with available economic and catch data;
9. Geographic scope: The study will collate information across jurisdictions to illuminate
the region-wide importance of all PST salmon fisheries, as well as provide jurisdictionspecific data;
10. Tribal and First Nation fisheries: The study will (based on interviews with relevant
Commissioners/other experts, past research, and salient literature) provide:
o a qualitative analysis of the central role of salmon in the diet and food security of
native communities in both countries.
o a description of the respective cultural expressions made through salmon and
salmon fisheries,
o coverage of the societal importance of salmon fisheries in native cultures.
o a description of Tribal and First Nation commercial fisheries
11. Plain English – the report will be written in plain English, with details in appendices, to
facilitate communication with non-economists about the significance of PST salmon
fisheries. An executive summary including key findings about commercial, sport, food,
social, and ceremonial values will be part of the final report.
Participants
Gordon Gislason (GSGislason and Associates, Vancouver): A statistician and economist with
40 years’ experience in analyzing Canada’s fisheries, Mr. Gislason has led numerous economic
studies on Pacific salmon. Gordon has been invited several times by U.S. interests to make
presentations and participate in fisheries panels in Anchorage and Seattle. Gordon will be one
of the two main consultants in the project and will lead the Project Team. He has worked
extensively with his U.S. counterpart. He will have one research assistant.
Gunnar Knapp (University of Alaska Anchorage, ret.): Dr. Knapp has had a 35-year career
conducting a wide variety of research on Alaska’s economy and resources. He has focused on
the study of Alaska salmon markets and management, and is well-known and respected among
both academic and industry groups. He has participated in numerous studies of the economic
impacts of Alaska commercial and recreational fisheries, including a recent comprehensive
report on the economic impacts of the Bristol Bay commercial salmon fishery ( including Alaska,
Washington, and Oregon state –level impacts ) He led the preparation of the 2007 300-page
report “ The Great Salmon Run: Competition Between Wild and Farmed Salmon “ which
provided a comprehensive overview of the North American commercial wild salmon industry
including that in Canada. He will have one research assistant.
John Field (PSC Executive Secretary): Mr. Field will serve as project coordinator, facilitating
discussions, webinars, and meetings of the Principal Investigators. He will also review and
edit the final report in consultation with the principal investigators.
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Timelines
• Commissioners approve Terms of Reference: October 14, 2016:
• Milestone #1 - Project Start Oct 17 /16 - Payment of 20 % of Total
• Milestone #2 - Progress Report Feb 8 /17 - Payment of 35 % of Total
• Milestone #3 - Draft Report Apr 20 / 17 - Payment of 30 % of Total
• Commissioners review and provide comments on draft report – April 21-May 5
• Milestone #4 - Final Report May 31 /17 - Payment of 15 % of Total
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