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Requirements for assessment and
management of salmon stocks

Viability of the CWT system for use in
PSC management

What is cohort analysis and exploitation
rate analysis?

What are the sample design components
for use of CWTs?

Data and Process Matrices.



Viability of the CWT system is vital to
Management of chinook and coho salmon

In its 1995 report to the Pacific ' Salmon
Commission, the Ad hoc Selective
Eishery Evaluation Committee

identified three major components'to
viability



Viability of the CWT system is vital to
Management of chinook and coho salmon

The ability to estimate stock-
specific exploitation rates by
fishery and age



Viability of the CWT system is vital to
Management of chinook and coho salmon

The ability to use CWT data for
assessment and management of:

wild stocks of coho and chinook
salmon



Viability of the CWT system is vital to
Management of chinook and coho salmon

Maintaining the program; such
that the uncertainty in stock and
fishery assessments and their
applicationsdoes not
Unacceptably Increase
management risk.



What is viability?

Viability defines the confidence that
managers have In estimates of statistics
such as'exploitation rates.

This depends on

s The statistical qualities of the. estimates,
I.e., resolution and uncertainty.
(precision and bias)

s [he definition of statistical criteria by
technical staff and managers for those
statistical qualities.



CohortiAnalysis

Estimation| ofi stock specific exploitation
rates by fishery and age:

s This requires the capability to reconstruct the
cohort of Individual stocks:



What is Cohort or Exploitation Rate
Analysis?

Cohort—ZZ(LCfa+IMfa)+Z(NM + PSM, + Esc,)
f a

_(LCy +IM )

ER f.a
o Cohort

Cohort | Recruitment cohort size

LC,, Landed Catch in fishery(f) at age (a)

IM ¢, Non-Landed, Fishery Induced Mortality in fishery(f) at age (a)
NM , Natural Mortality of age (a) fish

PSM, | Postfishery, pre-spawning M ortality of age (a) fish

Esc, Spawning Escapem ent of age (a) fish
ER,, Exploitation rate in fishery(f) of age (a) fish




Management of chinook and coho
founded largely on CWT data.

Assessment and management of wild! stocks
of coho and Chinook salmon,

s Rely on CWI recoveries in fisheries and/in
escapement of indicator stocks (usually
tagged groups ofi hatchery fish) to
reconstruct cohorts and to make inferences
abOLII(t exploitation rates of associated wild
stocks.



Stock — Age Identification for
cohort reconstruction.

CWT indicator groups tagged as
representatives of associlated wild
unmarked stocks.



Stock — Age Identification for
cohort reconstruction.

Assumptions for 'stock identification

Assumption is that CWT indicator
stock and associatedwild stock have
same migration behavior (pathiand
timing) once they have left terminal
areas



Stock — Age Identification for
cohort reconstruction.

Basis for validation

Coho salmon wild stock tagging in
Puget Sound, Washington coast and
Canada.

Chinook salmon/— progeny. from wild
and hatchery brood stock tagged as
Indicator: stock groups.



Sample Design

Level of resolution required. Is fishery;
period, stock and age:

Eishery and periodiis provided by
sample design stratum

Stock is provided by CWT indicator:
tag group code

Age Is provided by CWT indicator tag
group code



Sample Design

Coverage Is dll fisheries on migration
path of the stock and in all
escapement /ocations

Coverage. is provided by sample
designh stratum



Data & Process Matrices
Purposer

Provide a consistent framework for
evaluating the CWT program and
dalternative and/or supplemental
technologies:



Data & Process Matrices

Identify the data elements required for cohort
reconstruction,

Describe the sample design (indicator: stocks,
fishery andl escapement;locations and periods
sampled, numbers tagged and proportions of
harvest and escapement sampled),

Describe the analytical methods used to estimate
exploitation rates'and their uncertainty,

Describe the methods and costs of data collection
and uncertainties due to these methods

Describe; protocols for coordination and! reporting to
coast wide database



DatarMatrix

Data Items
m Estimates reguired
m Data collected

Analysis
m Method off estimation
N ASSUMpPLIGNS

Sample; Design
u Stratification
m Sample size
a Uncertainties
m Sample methods



Data Matrix

Data Matrix

Data Items

Analysis

Sample Design

Estimate
needed

Data
Collected

Estimation
Method

Assumptions | Stratification

Sample

2 Uncertainties
Size

Sample
Methods

Data Collection Method

Landed
Mortalities

Non-landed
Mortalities

Natural
Mortalities

Post fishery,
pre-spawning
mortality

Spawning
Escapement




Data Matrix

Data Matrix CWT Based Method

Data Items Analysis Sample Design
E;enel:::]e Co]l)l:f:e d E?v[tl::z;lg“ Assumptions Stratification Sasl;;[;le Uncertainties 131?:;1};];;
Number of Rangoinz] s The tag code
oBSArdad sample of |Fishery specifies the
Landed R Ty Observed | total and group of fish
mortalities by tag tags / harvest |period, and age, so
Of tagged cgde in all Sample and tag there is no
fish fishery fraction |All group error ir]
ctrats tagge_d =stock/age Sample assigning Visual or
Identied Rate is recoveries to |electronic
>20%, in specific Sk .sampling
Number of | Sampled | Total ?ilslheries g::C::pS o, :‘?szgries
fish Fish harvest is determining
IST?-:LI:il(em sampled |/Total known or age of fish.
for in harvest |estimated Precision is
fishery in without dependent on
stratum Stratum |bias number of
tagged fish
Fishery recovered,
A therefore
period release fag
group size,
sample rate in
. - : ; escapement.
Total \{arle_s with method, including T
Harvest fish tickets, catch record cards whether total
angler surveys, creel surveys te ABOWR B
estimated.

Bias depends
on
assumptions




Data Matrix

Data Matrix CWT Based Method

Data Items Analysis Sample Design
E{fg:;:(tle Col?l:?:e d E;f[izz:)ign Assumptions Stratification SaSIiI;zle Uncertainties Dﬁzltlllll:)l(;s
S ads Indicator Precision
obgerved in Stack A
hatchery |100 |dependent
hatchery Random 1
; return by |% on number
Spawping return Observed ool tag grou of tagged
Escapement escapement g group T tagg Visual or
tags / : fish :
Of tagged Tags sample Spawning Fotova s electronic
Jish observed fraction Qghtaagrged :’c\:ic:ztlons 0 therefore sdmplihg
R identified  |hatchery |50% |fele3se tad
spawhning strays by group size,
grounds t > sample
ay-grote fraction.
AL Total is
Sample Lyl safipled. estimated
fraction Sampledinsl Total without bias
escapement | Escapement
or known
to stratum
Total
gatchery Hatchery Hatchery
eturn escapement
Total is counted
Escapement Spawning
Spawning |y es with Estimation  |'2€2HONS |y ries with Estimation
Ground with
Method Method
Total hatchery

strays




Data Matrix

Data Matrix

Data Items Analysis Sample Design
Es timate needed CoIl)lzﬁed Es timation Method Assumptions Stratification S;Iinzléle Uncertainties Sample Methods
CWT Based Method
Encounters * release mortality rates
Potential
Proportion of landed bias is
mortalities or Proportion dependent
Drop off ’ : g ¥
encounters in non- by fishery on bias in
retention fisheries proportion
drop off.
Estimate proportion
Non- Sub legal vulnerable under sub
landed mortalities legal size for p ial
Mortalities encounters s ter_1t|a
Oftagged |Non- ' bias is
fish Retenti For encounter Size and dependent
: 5 eln lo; estimation see cohort | Fishery Fishery, tag on bias in
egbalan I analysis methods specific group release
su r-telgt? used by CTC Release (=stock/age), mortality
erdiies Mortality period rate and
Unmarked Landed mortalities of | Rate estimates
mortalities marked DIT fish in of Electronic
: Marked : I
in mar_k- Fish in MSF times the encounters | Sampling
selective MSF unmarked to marked in all
fisheries ratio of the DIT group fisheries
(MSF) estimates encounters




Process Matrix

Identify process
Describe what Is involved
Specify responsibilities

Coordination mechanisms to ensure
data quality, integrity, & timeliness



Process Matrix

Process Matrix - CWT Based Method

Process What? Who? Costs Coordination

Identification of major CTC, CoTC,

production areas and Domestic

stocks managers
Selection of CTC, CoTC, Unique codes identify
appropriate CWT Domestic release agency and tag

Identify discrete, well- release gro_up§ managers group

defined groups of fish Ad-hoc guldellr_Ies CTC, CoTC

to represent stocks of |12 tag group size

interest. FEpoitisisase ; Standardized reporting
gratiiiata i Pamesiic guidelines and editing
PSMFC coast wide |agencies

database

procedures




Process Matrix

Process Matrix - CWT Based Method

| Process | What? | Who? | Costs | __ Coordination |

Sample fisheries, hatcheries Domestic Gwdelmes_:?r s_ampllng
and spawning grounds agencies r_ates,_stratl |ca_t|on mt_o
fisheries and time periods.
Recover and read tags. Tag Domestic
b code provides information on : Methods standardized
Fishery landed agencies
kS release group and age
mortalities and -
hatchery or Standartdflze? rr;e;hogs to
spawning Estimation of tags in harvest |Domestic aci:ncsouunmezr dgsle tea 9 ss, b
escapement by tag code agencies P 9s,
miss ids in tag recovery
process
x5 POl sa_mpllng a.nd tag Domestic PSMFC standards for
recovery information to e il g g e
PSMFC coast wide database 9 P g




Process Matrix

Process Matrix - CWT Based Method

Process What? Who? Costs | Coordination
Estimate non-landed
fishing and natural See data matrix
mortalities
Sum all mortalities and |CTC, Standard methods using
Estimate cohort sizes |escapement of tagged |CoTC, agreed parameter
fish Domestic estimates.
i agencies
Estimate exploitation imortalitias for_e.ach 2 Standard methods using
age and fishery divided
rates by stock, age : agreed parameter
3 by cohort size for a tag ;
and fishery estimates.

group




Process Matrix

Process Matrix

Process What? Who? Costs Coordination

In the absence of MSF, then assume
that estimates of age and fishery
specific exploitation rates for CWT Standard methods
indicator stocks can be applied to using agreed

Estimation of age-specific estimates of natural parameter

impacts on escapement (or terminal run) to cTC estimates.

natural estimate total recruitment and CoTE:

populations or |impacts. Dome,stic

stocks of With MSF it may be possible to use agencies

interest Standard methods

the unmarked DIT group to provide
the estimates of exploitation rates for
unmarked natural populations. This
capability is uncertain for Chinook
salmon.

using agreed
parameter
estimates.




