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INTRODUCTION 

This annual calibration rep01i describes calibration procedure for the Pacific Salmon 
Commission (PSC) Chinook Model and summadzes the results of the May 1997 calibration 
(9702). The calibration process estimates the abundance (or cohort size) of the 30 model 
stocks. The abundances for broods that contributed to catch and escapement for the years 
1979 through 1996 are estimated from histodcal time series of catch by fishery, and stock
specific estimates of escapement, te1minallUns, hatchery production, and coded-wire-tag 
(CWT) recoveries. In addition, 1997 cohort abundances are estimated using preseason 
forecasts provided by management agencies or model estimates of average survival rates. 

This report includes: 

(1) estimates of the abundance indices for the years 1979 through 1997 for the 
Southeast Alaska (SEAK) troll, North/Central British Columbia (NCBC) troll, 
West Coast Vancouver Island (WCVI) troll, Strait of Georgia (GS) troll and sport, 
Washington/Oregon (W AlOR) Ocean sport and troll, and North Puget Sound 
(NPS) sport fisheries; 

(2) estimates of stock composition of total fishing mortality in the SEAK troll, NCBC 
troll, WCVI troll, and GS sport and troll fishedes; and 

(3) for each stock, the percent of total fishing mortality occurdng in the SEAK all 
gear, NCBC all gear, the WCVI troll, and GS sport and troll fisheries. 

Calibration 9702 will remain unchanged, but other calibrations may be done to update the 
model as improved forecasts of abundance and/or model enhancements are identified. 

CALIBRATION DATA AND PROCEDURES 

This section of the report describes the calibration data and procedures. For reference, a list 
of stocks and fishedes in the current version of the PSC Chinook Model is shown in Appendix 
A. Names, dates, and times of all input files are provided in Appendix B. 

Each calibration relies upon two files with parameter estimates for the model base pedod 
(1979 through 1981). The .STK file includes base pedod exploitation rates, maturation rates, 
and adult equivalent factors (see Appendix C), while the .BSE file includes the base pedod 
Ricker stock-recruit parameters, escapement goals, and terminal fishery flags. Estimation of 
the model base pedod parameters is discussed in detail in the model documentation (Analytic 
Work Group 1991). 
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Calibration Data 
The first step in the annual calibration process is to gather new or revised data and update the 
appropriate model input files. The frequency of updates depends on the frequency of data 
changes made by the reporting agencies, the magnitude of the change, and the significance of 
the change to the current model application. For example, since hatchery production has little 
effect on abundance in the year of release, the hatchery release data in the .ENH file are 
usually updated only once per year. Conversely, the file containing runsize data is updated 
repeatedly each year since abundance predictions are sensitive to preseason forecasts and 
postseason estimates of terminal runs. Months in which forecasts are made for each stock, 
and the month when the final return estimate becomes available are presented in Table 1. 

The model is usually recalibrated annually to incorporate data from the previous year and 
available abundance forecasts. In addition, recalibration may also occur when significant 
changes in one or more of the following model input files are made to the input data set for a 
year that would affect the calibration results. 

CEI (ceiling). This file contains historical catch data for the 17 fisheries that are modeled as 
ceiling or catch quota fisheries (as opposed to fisheIies modeled through control of 
exploitation rates) through the most recent fishing season (see Appendix D). 

CNR (chinook nometention). Data used by the model to estimate mOltalities during CNR 
periods are read from the .CNR file (see Appendix G). The data included depends on which 
of the three available options are used to model CNR: (1) encounters dUling the CNR period; 
(2) fishing effOlt in the CNR period relative to the retention period; and (3) exploitation rates 
in the retention period relative to the model base peIiod. 

ENH (enhancement file). This file contains productivity parameters and smolt production for 
the 13 hatchery stocks and one natural stock with supplementation (Appendix F). Smolt 
production is expressed as the deviation from the production during the model base peIiod; as 
a result, production can be negative if a release in a given year is less than during the model 
base peIiod. Additional discussion of the productivity parameters may be found in the model 
documentation (Analytic Work Group 1991). 

FCS (forecast). Postseason estimates of terminal run sizes or escapements and agency 
supplied preseason forecasts (Table 2) are included in the .FCS file (Appendix E). Age
specific forecasts are used for those stocks and years for which data are available. 

FP (fishery policy). This random access file contains fishery-stock-age-specific scalars to be 
applied to base peIiod fishery exploitation rates (see Appendix H). The FPs can be used for a 
variety of purposes. For example, in the W NOR troll fishery, the FPs are used to model the 
differential impacts on Columbia River and Puget Sound stocks as the proportion of the catch 
occuning in the Strait of Juan de Fuca varies. In most instances, the FPs are used to scale 
fishery exploitation rates relative to the model base peIiod. The source of the FPs may be the 
fishery index computed from CWT data in the annual exploitation rate analysis (e.g., the 
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Table 1. Months of availability for postseason estimates of abundance for the return in the 
previous year and the forecast of abundance for the next fishing year. 

Month Final 
Return Month(s) 

Estimate Forecast Age 
Model Stock A vailable Available Specific 

N.~~~.~ .. ~g.~.~?' .. ~E; .................................................................. ~~Q~~.~.Y. ........... ................. ~A ............................... .:x.~.~ ............. . 
North/Central BC November NA No ............................................................................................................................................................................................................................... 
R!.~~.~~· .. ~.~·~y. ............................................................................. ~9.y.~!P..~.~! ........................... ~A ................................ N9. .............. . 
R!.~~.~!..~~~ .. ~ .................................................................... .......... ~~.~~~.~ . .Y. ...................... R.~~~.~:y. ......................... :x.~.~ ............ .. 
w.~y!.~~.~~.~~.~y .......................................................... .......... J~~~~ ............ ........... R.~~~~.~:y. ......................... :x.~.~ ............ .. 
w.~Y! .. ~~~~~.~~~ ......................................................................... !.~~~~:Y. ....................... R~~~~~:y. ......................... :x.~.~ ............ .. 
y'p'p'.~~:.~.!!.~~~.gr9.~gn~.~.~ .. ~ ............................................... J~~~~'Y. ............ ................. ~A ................................ :x.~.~ ............ .. 
!::9.~~! .. ~g:~~ .. 9.r.q~9.!g~~.~~~~!.~~ ................ ........ .P.~~.~.~Q~! ......... ................. ~A ............................... .:x.~.~ ............ .. 
~9.~~! .. ~~:~.~ .. 9.r.q~9.!g~~.~~~9.?~~'Y..~ ........... ........ .P.~~.~!P.Q~~: ......... ................. ~A ............................... .:x.~.~ ............. . 
Ngg~~~~.~~n ........................................................................... J~~~ ................ ........... R~~~~:Y.. ........................ :x.~.~ ............ .. 
R.~ .. g.~~ .. ~.9.~~9. .. ~~g .. ~~~g~!.g~g ............................. .............. J~~~ ................ ........... R~~~~.~:y. ......................... :x.~.~ ............ .. 
R~.g.~~ .. ~9.~~.q .... ~~~~!.~~ .. R~~ ................................. .............. J~~~ ................ ........... R.~~~~.~:Y.. ....................... .:x.~.~ ............. . 
R~g.~~ .. ~9.~~9. .. R~~ .. X~~:g~g ................................................. .!.~~~ ........................... R~~~~:Y.. ........................ :x.~.~ ............ .. 
Ngg~~~9.~ .. ~.p.g~g ........................................................................ !.~~~~ ................................. ~A ................................. N9. ............. .. 
~~.~g~~.~.~.~!P.~~:(f.~.~.w.~.q ................................................... J~~~ ................ ........... R~~~~.~:y. ......................... :x.~.~ ............. . 
~g.~~g.~~~~? .. ~~~!P..~!!.R.~ .. ~.~~ ................................. .!.~~~ ........................... R~~~~:Y.. ....................... .:x.~.~ ............. . 
~~g?g.~~~? .. ~~~~~~l.£~~.w.~~9. ........................ ............... .!.~~~ ........................... R~~~~~:Y.. ....................... .:x.~.~ ............ .. 
W.A .. g9.~~~~ .. ~~ .. ~.~~~.~~!.Y.. ................................ .............. J~~~ ................ .................. ~A ................................ :x.~.~ ............ .. 
~9.~~!P..~.~.~ .. y.p.!~y.~!..~gg?~ ................................................... Ap.~P.: ................... p.~.~!..~~~? .. Ap.!. ...... ~9.? .. :x.~.~? .. :x.~.~ .. 
~p.~~~g .. ~!~~~.~~~9.?~~:Y. ........................................................ Ap.~ ................... p.~g.~.~~~? .. Ap.!. ...... ~9.? .. :x.~.~? . .:x.~.~ .. 
!::9.~~!J~g~~~.y.~~~ .. ~~~~.~~!.Y. ............................... ............... Ap.~P.: ............... .... p.~g.~ .. ~~~? .. AP.E .... .. ~9.? .. :x.~.~? . .:x.~.~ .. 
R.~L~9.~g~~ .. ~.~~~.~~!.Y.. .......................................................... Ap.~P.: ................... p.~g.~ .. ~~~? .. A.P..!. ...... N9.? .. :x.~.~? .. :x.~.~ .. 
~~~~.~.~y.~!..w.~~.q ...................................................................... Ap.~ ............... .... p.~.~.~.!:~~?.AP.E .... .. N9.?.:x.~.~? . .:x.~.~ .. 
w.~g~.~.~~~~ .. ~p.!~g.!!~~?~!.y. ............................................. .!.~~~ ................ ......... p.~.~~~~~!. ......... .............. :x.~.~ ............ .. 
~P.!.~~L~9.~.g~~ .. ?.~~~.~~!.Y.. ..................................... .............. J~~~ ......................... p.~.~~~~~!. ......... .............. :x.~.~ ............. . 
~9.~~!P..~~~ .. ~y.~! .. ~~~!P..~! .............................................. ?.~.P..~~~~~.!. ...................... ~.~.9.~ ............................. N9. .............. . 
Q!.~gg~ .. ~g.~~.~~~.~~~~.~9.~~.M.~g!.~~~~g ................. ~~.~.~~.Y.. ..................... R.~~~.~y. ......................... :x.~.~ ............. . 
W A Coastal Fall Wild June NA Yes ............................................................................................................................................................................................................................... 
?~.~~.~y.~!..W.g.q .. R.@ ........................................................... Ap.~ ......................... g~Q.~.Ap.!. ........... .......... Ng.~ .. Ng ......... . 
Mid-Columbia River Bright Hatchery APlil Dec, Feb, Apr No, Yes, Yes 

IForecast is for the Harrison River. 
2Forecast for natural stock is associated with hatchery stock. 
3Forecasts for the Big Qualicum and Quinsam are under development. 
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Table 2. The 1997 agency supplied escapement and terminal run forecasts assuming the 
average preterminal exploitation rates in the years in the forecast database. Dash indicates 
forecast not available. 

Type of Total 
Model Stock Prediction Age 3 Age 4 AgeS Return 

Alaska South SE Escapement - - - -
North/Central BC Terminal Run - - - -
Fraser Early Terminal Run - - - -
Fraser Late Escapement 44,750 32,850 2,440 80,040 
WCVI HatchelY and Natural Terminal Run 17,382 93,028 8,926 119,336 
Upper Strait of Georgia Escapement - - - -
Lower Strait of Georgia Natural Escapement - - - -

Lower Strait of Georgia Hatchery Escapement - - - -
Nooksack Fall Telminal Run - - - 34,000 
Puget Sound Fall Fingerling and Yearling Terminal Run - - - 78,735 
Puget Sound Natural Fall Telminal Run - - - 19,041 
Nooksack Spring Escapement - - - -
Skagit SummerlFall Wild Terminal Run 643 3,722 1,992 6,357 
Stillaguamish SummerlFall Wild Escapement - - - 928 
Snohomish SummerlFall Wild Terminal Run - - - 5,200 
Columbia Upriver Bright Terminal Run 10,100 107,000 49,300 166,400 
Spring Creek Hatchery Terminal Run 14,100 7,600 200 21,900 
Columbia River Summer Escapement - - - 16,700 
Lower Bonneville and Fall Cowlitz Hatchery Terminal Run 25,300 26,200 2,700 54,200 
Lewis River Wild Terminal Run 100 3,100 4,300 7,500 
Willamette Spring Hatchery Telminal Run - - - 30,000 
Spling Cowlitz Hatchery Terminal Run 2,400 2,100 100 4,600 
Oregon Coastal Escapement 3,035 41,093 19,283 63,411 
Washington Coastal Fall Wild Terminal Run - - - -
Washington Coastal Fall Hatchery Terminal Run - - - -
Snake River Wild Fall Escapement - - - 506 
Mid-Columbia Bright Hatchery Terminal Run 4,000 53,200 14,900 72,100 
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WCVI troll fishery in the years 1983 and 1984), or ratios of harvest rates computed from 
terminal area lUn reconstructions (e.g., Columbia River and Puget Sound net fisheries). 

IDL (interdam loss). The .IDL file contains stock-specific conversion factors for the 
Columbia River Summer, Columbia Upriver Bright, and Snake River Fall stocks provided 
each year by Columbia River fishery managers. The factors represent the fraction of the stock 
that can be accounted for after mainstem dam passage in the Columbia River; losses can be 
atuibuted to direct mortality at the various dams, mOltality in the reservoirs between dams, 
fallbacks, and other factors. The interdam loss factor is equal to one minus the conversion 
factor. A complete listing of the conversion factors used in the model is provided in Appendix 
1. 

MAT (maturity and adult equivalent factors). Estimates of annual maturation rates and adult 
equivalent factors for the 11 stocks with a continuous series of CWT data are stored in the 
.MAT file (Appendix 0). The file is updated each year with rates obtained from the annual 
exploitation rate analysis. The average value is used for years beyond the last year for which 
estimates are available (due to incomplete broods and the one year lag for completion of the 
annual exploitation rate analysis). 

PNV (propOltion nonvulnerable). A .PNV file is created for each fishery for which a size limit 
change has OCCUlTed since the model base period (Appendix J). Each file contains age-specific 
estimates of the proportion of fish not vulnerable to the fishing gear or smaller in length than 
the minimum size limit. The PNVs were estimated from empirical size distribution data; in 
some instances, independent surveys of encounter rates were used to adjust the PNV for age 2 
fish to account for the proportion of the COhOlt that was not vulnerable to the fishing gear. 

STK (stock). This file contains base period exploitation rates on the total cohort in mixed 
maturity fisheries, exploitation rates on mature fish, maturation schedules, and adult 
equivalent factors (Appendix C). This file is updated as new stocks are added, or new CWT 
tag codes are used to represent distribution patterns of existing model stocks. 

A calibration lUn is initiated with an .OP6 file that specifies input files, calibration methods, 
and the desired output reports. A detailed description of the .OP6 file can be found in the 
user's manual for the model (Analytic Work Group 1994). 

Calibration Procedures 
Using fishery catches, terminallUns (or escapements), and the other data discussed above, the 
calibration uses an iterative algorithm to estimate the stock productivity scalars for each brood 
year and model stock. The stock productivity scalars account for the annual variability in 
natural mortality in the initial year of ocean residence. They are multiplied by the initial 
reclUitment resulting from the brood year escapements and the base period spawner-reclUit 
function. The stock productivity scalars also adjust for biases resulting from enors in the data 
or assumptions used to estimate the base period parameters for the spawner-reclUit function. 
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The stock productivity scalars are estimated through the following steps: 

(1) Predicted terminalmns are computed for each year using the input files discussed 
above and with values of all stock productivity scalars set equal to 1. 

(2) The ratio (Shy) of the estimated telminalmn and model predicted terminal run is 
computed for each brood year. For example, if the estimated and model predicted 
terminalmns for the 1979 brood were 900 and 1,500 age 3 fish in 1982, 4,000 and 
4,500 age 4 fish in 1983, and 1,000 and 1,500 age 5 fish in 1983, the ratio would 
be computed as: 

1 (Estimated Terminal Run) Age 

S _ Age 

by -1 (Model Predicted Terminal Run) Age 

Age 

900 + 4000 + 1000 
Sby = 1500 + 4500 + 1500 

In the absence of age-specific estimates of the telminalmn, the components are 
computed by multiplying the total terminalmn by the model predictions of age 
composition. 

(3) The stock productivity scalar (EY) for iteration n and brood year by is computed 
as: 

EVn,by = EVn_1,by x SbY 

(4) Steps 1-3 are repeated until the absolute change in the stock productivity scalars 
for all stocks is less than a predetermined tolerance level. 

Several options for the calibration are provided in the .OP6 file. The options include the 
brood years for which the stock productivity scalars are estimated in each iteration and the 
type of the convergence test. For the 1997 calibration, stock productivity scalars were 
estimated for each brood year in each iteration. Convergence was defined to occur when the 
absolute value of the difference in stock productivity scalars between successive iterations did 
not exceed 0.05. Additional discussion of the calibration options can be found in the user's 
manual (Analytic Work Group 1994). 

Stock-specific calibration options are specified in the .FCS file and discussed below: 

Minimum Number of Age Classes. Data for all age classes will not be available when 
the stock productivity scalars are estimated for recent broods. In the 1997 
calibration, for example, estimates of the age 4 and 5 telminalmn for the 1994 brood 
were not available. Since considerable uncertainty may exist in a single data point, 
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application of the calibration algorithm can be restricted to cases in which a specific 
minimum number of age classes are present. 

Minimum Age. Considerable uncertainty often exists in the estimates of tenninal runs 
or escapements for younger age classes, particularly age 2. The minimum age class to 
include in the calibration algorithm is included in the .FCS file. 

Estimation of Age Composition. Age-specific estimates of the terminal run or 
escapement may not be available. An option is provided to estimate the age 
composition using base period maturation and exploitation rates. 

As discussed previously, the objective of the calibration is to estimate the abundance of each 
stock prior to the initiation of fishing. However, the forecasts provided by the management 
agencies for 1997 were typically for terminal runs or escapements. Since the forecasts 
implicitly include exploitation in pretenninal fisheries, the expansion of the forecasts to total 
cohort size should be made using the average exploitation rate for the period of years in the 
forecast database. 

The 1997 calibration was completed in two stages to facilitate computation of the average 
exploitation rates and incorporation of the agency forecasts. The Stage 1 calibration 
provided initial estimates of exploitation rates and cohOlt abundance for fishing years 1982 
through 1996 using updated catch and escapement data for 1996. Average exploitation rates 
were then computed and used as input values for 1997 fisheries in the Stage 2 calibration. 

The average exploitation rate scale factors (FP*) for each model fishery were obtained from 
the Stage 1 calibration using the following fOlIDula: 

FP * = -'-y=_s ___ _ 

(e - s) 

where 
s: statt yeat· for average; 
e: end year for average; 
RTy: ratio of the catch quota in the current year to the catch that would be predicted 

given current abundance, current size limits, and base pedod exploitation rates. 

The range of yeat·s used to compute the average varied between fisheries, and depended upon 
the predominant stocks contributing to the fishery (Appendix N). 

The input files used in the Stage 2 calibration were identical to those used in Stage 1 with two 
exceptions: (1) the average exploitation rate scale factors for each fishery were inserted into 
the .FP file for 1997; and (2) the stock productivity scalars estimated in the Stage 1 calibration 
were used as starting values for the Stage 2 calibration. 
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MODEL AND DATA CHANGES 

The types and values of data used in the 1997 calibration were similar to those used in 1996 
with the following exceptions: 

(1) the 1996 calibration had an elToneous value for the Cowlitz Fall Hatchery stock for 
the age 3 terminalmn in 1987; 

(2) FPs were computed relative to the model base period (1979 through 1981) rather 
than the base period for the exploitation rate analysis (1979 through 1982). 

The effects of these changes on model estimates are discussed in the Calibration Results 
section of this report. 

Discrepancies between age composition estimates in the SEAK troll fishery based on the PSC 
Chinook Model and estimates based on aging fish scales were identified by the CTC. While 
no improvements were made to the May 1997 calibration to adjust for the discrepancies, work 
was done by the Model Improvement Subgroup to explore possible explanations for the 
discrepancies. A description of the progress to date is in Appendix L. 

Relative to the 1996 calibration, no changes were made to the model code that affected 
calibration results. 

MODEL CALIBRATION EVALUATION 

To examine the appropriateness of a calibration, several results are examined: 

(1) accuracy of the reconstructed catches in the fisheries (these values may 
consistently differ from the actual catches if the calibration is not able to recreate 
the actual catches in the years 1979 through 1984, the model years prior to 
implementation of the ceiling algorithm); 

(2) accuracy of tenninalmns or escapements compared to the data used for calibration 
of each stock; 

(3) comparison of age structure in terminalmns or escapements with data used for 
calibration (consistent biases in age stlUcture are addressed by changing 
maturation rates); 

(4) patterns in the stock productivity scalars compared with marine survival patterns 
generated by the annual exploitation rate analysis based on CWT data; 

(5) comparison of CWT and model estimates of fishery harvest rate indices; and 
(6) comparison of model estimates with mOitality distributions for individual stocks 

generated from the annual CWT-based exploitation rate analysis. 
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Calibration usually involves an iterative process until a judgment is made that an acceptable fit 
to all the data has been achieved. This decision is not based on any quantitative assessment of 
model fit, but more usually involves a trial-and-elTor process. The determination of whether 
or not further iterations are necessary is based ptincipally on the significance of deviations 
from observed or estimated values for stocks and fisheries most relevant to the issues to be 
evaluated and on the time constraints established for completion of the calibration. 

The ability of the present calibration 9702 to estimate the observed catches and escapements 
can be summarized by calculating the average deviations of the model estimates from the 
observed values (Table 3 for the fisheties that are modeled as operating under catch ceilings 
or quotas for past years, and Table 4 for terminal run size/escapements by model stocks.). 

The model does not estimate catches with equal accuracy in every fishery. This may reflect 
inadequate representation of the stocks by base period tag data or may reflect elTors in the 
estimation of initial stock abundances used to initiate the model. This has been a consistent 
problem for certain fisheries, notably: CBC troll, NCBC spOli, NBC nets, and South PS spOli 
fisheties. The effect of these deviations depends on the direction of the elTor (over or under 
estimation), magnitude of the catches, and the stocks involved in each fishery. 

Table 3. Average proportion of observed catch accounted for 
by model calibration 9702 during 1979 through 1996. 

Model Catch as 
Proportion 

Model Fishery of Observed Catch 
Southeast Alaska Troll 0.99 ........................................................................................................................................................ 
Northern BC Troll 1.02 
Central BC Troll 1.51 ........................................................................................................................................................ 
West Coast Vancouver Island Troll 0.99 ........................................................................................................................................................ 

.. Y:!..~~~~~g~9.~9.E~g9.~ . .9.g~~~.T.~·9.g ................................... ~.:~9. ...................... . 

... ~.!!.~~.gr9.~gE8.~.~ .. T~:9.~ ............................................................ .9.:~:? ...................... . 
Southeast Alaska Net 0.87 ........................................................................................................................................................ 
Northern BC Net 0.70 ........................................................................................................................................................ 
Central BC Net 1.09 

.. ~~g~! .. ~g~~9. .. ~9E!~.~~.! ......................................................... .9.:7.7. ...................... . 

... ~g~~~~~.~!.!.Y..~~.~~ .. ~.P.2~ ........................................................ }.:9.~ ...................... . 

.. ~9.~:~~~.~.~!!.~ .. ~~ .. §P.gE! ......................................................... ~.::?7. ...................... . 

.. Y:!..~~~ .. ~g~~~ . .Y.~~g~y.~!.}~~~~~..§p.9.~ .......................... .9.:2:? ...................... . 

.. Y:!..~~~.~g.!9.~9.E~gg.~ . .9~.~.~~ .. §p.g.~ ................................. .9.:2.9 ...................... . 
y~g~! .. ~g~~9. .. ~9E~~.§.P'9.E! ............................. ....................... .9.:~~ ...................... . 
.. ~~g~~ .. ~g~~9. .. §g.~~~ .. §J?9.~ .. ! .................................................... .9.:9.~ ...................... . 
Strait of Georgia Sport 1.18 
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The ability of the model to estimate escapements and telminal run sizes valies between stocks. 
The last four columns of Table 4 present summary statistics on the fit achieved by calibration 
9702. The column entitled "Avg Fit" represents the 1979-1996 average ratio between the 
model-generated estimate and repOlted values. On average, the model is able to accurately 
estimate the observed terminal run or escapements used in the calibration process. The 
column entitled "SD" is the standard deviation of the ratios between model estimates and 
repOlted values. The valiability in these annual estimates differs between stocks. These 
problems tend to be greatest in stocks without age-specific data or in stocks with highly 
valiable maline survivals. Since these concerns are not consistently related to specific stocks, 
the most likely impacts are annual valiations in age-specific survival rates, maturation rates, 
and fishing patterns. 

The columns entitled "Min" and "Max" present the extreme ranges of annual fits from 1979 
through 1996. The minimum column (Min) represents the smallest proportion of the reported 
value estimated by the model. The maximum column (Max) represents the largest ratio 
between the estimated value and the model estimate. The significance of these deviations 
depends upon the questions being evaluated. For example, a large deviation for a stock 
dming the first few years of the calibration or a stock that has a minor impact on a fishery of 
concern may not necessitate further calibration iterations. 

Duling the calibration process, model results are also evaluated against independent 
information. For example, total mOltality fishery indices generated by calibration 9702 and 
the CWT-based exploitation rate analysis were compared. Examples of compalisons of 
SEAK troll, NCBC troll, WCVI troll, and the combined OS sport and troll fisheries are 
presented in figs. 5 through 8, respectively. The plimary focus of evaluation with respect to 
fishery indices is the pattern, especially in recent years, rather than the magnitude. 

(1) For the SEAK troll fishery, the model and CWT-based fishelY indices exhibit 
similar patterns. Model-based fishery indices are consistently lower than the 
CWT-based fishety index. This suggests a scaling problem with initial cohort sizes 
used to initialize the model being too small for some stocks contlibuting to this 
fishety. 

(2) For the NCBC troll fishety, model and CWT-based fishery indices exhibit similar 
patterns since 1986. 

(3) CWT and model-based fishery indices for the WCVI troll fishery begin to differ 
substantially in 1992. This deviation is related to the 1992 and 1993 FP factors 
employed for this fishety to reflect late-season targeting on WCVI chinook stocks. 
Future calibrations will involve an effOlt to improve the consistency of CWT and 
model-based estimates of WCVI fishelY indices (see Appendix M). 

(4) Model and CWT-based estimates of the fishety index for the OS combined sport 
and troll differ substantially since 1993. The cause is unclear at this time, but two 
plimary factors are suspected. The small number of tags recovered in these 
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fisheries in recent years severely affects the basis and variability of the index 
produced through CWT analysis. The CWT index is dominated by three stock 
groups, Big Qualicum, Puntledge, and Samish. Exploitation pattems of these 
stocks may not be representative of impacts throughout the GS. The Big 
Qualicum and Puntledge stocks are known to be primarily harvested by fisheries in 
the north em Strait of Georgia. The Samish stock is likely impacted by fisheries in 
the Strait of Juan de Fuca/Victoria area; fUlther, data for age 3 and 4 fish from this 
stock dUling the 1979-1982 base period is available for only a single year. 
Secondly, there is no CWT indicator stock for the Fraser Late stock, a major 
contributor to fisheries in GS. 
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Table 4. Comparison of model calibration results with estimated telIDinalmn sizes or 
escapements during 1979 through 1996 (Avg Fit is the average ratio of the model estimate to 
the estimated value; SD is the standard deviation of the ratios between model estimates and 
reported values; Min and Max are the smallest and largest propOltions of the repOlted value 
estimated by the model). 

Calibration A vg 
Model Stock Type Fit SD Min Max 

.. A!~~~.~§9..~.~.~ .. §.§ .................................................................... ~~~~p.~.~~~~ ....... ).:.Q~ .... ..... 9.:.P ..... ..... .Q:.7.} ........... J:.~.? .... . 
Northern/Central BC Term. Run 1.01 0.09 0.92 1.28 ...................................................................................................................................................................................................................................... 

.. :f.E~.~~E.?~~Y.. ................................................................................. T~~·~:.J~~~ .......... }:.QL ....... 9.: .. ~.9. ........... Q:.~.~ ...... ... J:.~.? ..... . 

.. £~:~.~~E.~~~.~ .................................................................................. ~~~~p.~.~~~~ ....... ).:.Q.~ .......... 9.: .. P .......... .Q:.~.~ ........ J}.Q .... . 

.. ~gy.~.?~~~~~~:Y...~ .. ~.~~~!.~~ ............................................ '!~~:?: .. ~~g ............ ~:.Q~ ......... 9.:.~~ ........... Q:.~.~ ...... .... }A.~ ..... . 

.. y.p.p.~E .. §.!~:~~ .. 9.r9~g9~~~ .............................................. ..... ~~~~p.~.~~~~ ........ }:}} .......... 9.:}? ........... Q:.?.~ .......... ~:.~.~ .... .. 

.. ~9.~.~E.§.~E~.~!.gr9~g.~:g~.~ .. ~~~~!.~t ...................... ..... ~~~~p.~.~~~~ ........ }:.Q? ......... 9.:.~4. .......... .Q:.7.,Q ........ J.:.~~ .... .. 

.. ~9.~.~!..§.~E~~! .. ~.~.Q.~gEg~.~ .. ?.~~~.~~!y .................... ...... T.~~: .. ~~~ ....... ..... ~.:.Q! .......... 9.:}.? ........... Q:.?.~ .......... }.:.4.~ ..... . 
Nooksack Fall TelID. Run 1.04 0.15 0.78 1.27 ...................................................................................................................................................................................................................................... 

.. ~.~g~.~ .. §.9.~~~ .. ~~ .. ~~$..~!.~$. .. ~ . .¥.~¥~g ............. '!~!:?: .. ~~g ............ ~:.Q~ ......... 9.:},~ .......... .Q:.~.9. ..... ... J:.~} .... .. 

. X~g~.~ .. §g~~~ .. ~~~~~:~x.@ .......................................... ...... T.~!.~: .. ~~~ ....... .. J:.Q~ ......... 9.:.!9. .......... .Q&9 .......... }.:}Q .... . 

.. ~29.~~~~~ .. §P.E~!,t ................................................................. ~~~~p.~.~.~~~ ....... J:.Q9. ......... 9.:.~~ ........... Q&~ ...... ... J:.?.~ ..... . 

.. §.~~.g.~~ .. ~~~~!.!..~~.~~q ................................................ '!~!:?: .. ~~g ............ ~:.Q.~ .......... 9.:.!.~ ........... Q:.~.~ ......... }.:.~.~ ..... . 

.. §.!.~~g~~~~ .. §~.~~~!!.E.~.~.~g~ .............................. ~~~~p.~.~~~~ .......... ~:.Q9. ......... 9.:.~4. ........... Q:.?} ...... ..... ~.:.7.,Q .... .. 
Snohomish Summer/Fall Wild TetID. Run 1.01 0.12 0.81 1.19 ...................................................................................................................................................................................................................................... 

.. ~~~~.g.~g.~.~g.~.~!~ .. ~~.?~~g~~~:Y.. ................... ..... .T~~: .. ~~g ....... ..... ~:.Q~ ......... 9.:},4, ........... Q:.~} ........ }.:.~.~ .... .. 

.. g9..~~~~~~ .. y.p.!.~Y.~E.~E~g~~ ........................................... ...... T~~: .. ~~g ....... ..... ~:.Q.~ .......... 9.:}.? ........... Q:.7..~ ......... }.:.~} .... . 

. §p.~~$. .. 9·~~~ .. ?~~~.~~!.y. ...................................................... '!~!:?: .. ~~g ............ ~:.Q9. ......... 9.:.9.~ ........... Q:.~} ........... L~.~ .... .. 
Lower Bonneville Hatchery & TelID. Run 1.00 0.24 0.55 1.45 

.. :f..~P.-.. g9.~.g~.~ .. ~.~~~~~EY. ........................................................................................................................................................................... .. 
Lewis River Wild Term. Run 1.02 0.14 0.76 1.23 

.. ~~.~~.~~~ .. ~p.!.~g}!.~!~.~~!'.Y. ........................................... '!~!:?: .. ~~g .......... }:.Q9. .... ..... 9.: .. U ..... ..... .Q:.~.~ .......... ~.:.~.~ ... .. 

.. §.l?E~Kgg.Y.Y.g~~ .. ?~~.<::~~~:Y. .................................................. '!~!:?: .. ~~~ .......... }:.Q~ ......... 9.: .. ~.9. .......... .Q:.?} ...... ... J:.~? .... . 

.. gg~~~~~.~ .. ~y.~!. .. §~.~~! ............................................ ..... ~~~~p.~.~.~~~ ....... }.:.Q! .......... 9.:.9.? ........... Q:.~.~ ...... ... J:.~.~ .... . 

.. 9.E~.g.9.~ .. gg~~~~ .. ~~g .. N9.!'.~~ .. ¥.~~l~!~g .................. ~~~~p.~.~~~~ .......... ~:.Q.~ .......... 9.:.~4. ........... Q:.?.~ ........ },:.7..~ ..... . 

.. ~~~~.g.~g.~.~g.~.~!~ .. ~~g.~g~ ...................................... '!~!:?: .. ~~g ............ ~:.Q~ ......... 9.:}.? ........... Q:.~.~ ..... ...... ~A9 .... .. 

.. §.~~~ .. ~y.~!. .. ~g~.E.@. ....................................................... ~~~~p.~.~~~~ ........ }:},.~ .......... 9.:.?? ........... Q:.?.~ ........... ~:.?.9 .... .. 
Mid-Columbia River Bright Hatchery Term. Run 1.04 0.17 0.87 1.49 
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Model and CWT-Based Total Mortality 
Fishery Index for SEAK Troll 
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Figure 1. Compatison of model-generated and CWT-based total mortality fishery indices for 
the SEAK troll fishery. 

Model and CWT-Based Total Mortality 
Fishery Index for North/Central BC Troll 
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Figure 2. Comparison of model-generated and CWT-based total mortality fishery indices for 
the NCBC troll fishery. 

PSC Chinook Model Calibration Page 13 



Model and CWT-Based Total Mortality 
Fishery Index for WCVI Troll 
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Figure 3. Comparison of model-generated and CWT-based total mortality fishery indices for 
the WCVI troll fishery. 

Model and CWT-Based Total Mortality 
Fishery Index for Strait of Georgia Sport and Troll 
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Figure 4. Comparison of model-generated and CWT-based total mortality fishery indices for 
the OS combined sport and troll fisheries. 

PSC Chinook Model Calibration Page 14 



CALIBRATION RESULTS 

Abundance Indices 
An abundance index (A) provides a measure of the number of fish larger than the size limit 
available to a fishery assuming a geographic distribution for each model stock identical to that 
in the model base period (Analytic Work Group 1989). It is expressed relative to the 
years 1979 through 1982, and computed as follows: 

where 

L L Cs,a,y x U s,a,f X (1- PNVa,f ) 
A - -='s==--=:a=-_________ _ 

J,y - LLCs,a,b x Us,a,f x(l-PNVa,f) 
s a 

Cs,a,y : cohort size for stock s, age a, in year y; 
C,a,b : average COhOli size for stock s, age a, during 1979-1982 base period; 
u'a,f: model base period exploitation rate for stock s, age a, in fishery j; 
PNVa,j : proportion of age a fish that are not vulnerable in fishery f. 

Abundance indices for the SEAK troll, NCBC troll, NBC troll, CBC troll, WCVI troll, GS 
troll and sport, W AlOR Ocean troll and spOli, and NPS sport fisheries, and the stock 
composition of the abundance indices, are provided in Figs. 5-12. To simplify presentation of 
the results, the model stocks were grouped in the following way: 

• AK South SE Group. Includes Alaska South Southeast model stock. 
• NCBC group. Includes North/Central BC model stock. 
• WCVI group. Includes WCVI Hatchery and WCVI Wild model stocks. 
• Fraser Early group. Includes Fraser Early model stock. 
• Fraser Late group. Includes Fraser Late model stock. 
• Puget Sound group. Includes Nooksack Fall, Puget Sound Fall Fingerling, Puget 

Sound Natural Fall, Puget Sound Fall Yearling, Nooksack Spring, Skagit 
SummerIFall Wild, Stillaguamish SummerIFall Wild, Snohomish SummerIFall Wild 
model stocks. 

• W A Coastal group. Includes Washington Coastal Fall Hatchery and Washington 
Coastal Fall Wild model stocks. 

• Columbia River Bright group (CR Brights). Includes Columbia Upriver Bright, 
Mid-Columbia River Bright Hatchery, Columbia River Summer, Lewis River Wild, 
and Snake River Fall model stocks. 

• OR Coastal group. Includes Oregon Coastal Fall NOlih Migrating model stock. 
• Upper GS group. Includes Upper Georgia Strait model stock. 
• Lower GS group. Includes Lower GS Hatchery and Lower GS Natural model 

stocks. 
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The indices for 1997 are projected to be greater than 1996 in all of the fisheries, and the 
indices are greater than the base period in two fisheries (SEAK and NCBC troll) . 

In general, the abundance indices obtained from the 1996 and 1997 calibrations were similar 
(Table 5). However, several differences were evident across multiple fisheries: 

• modification of the method for computing the exploitation rate scale factors 
resulted in slight reductions in the abundance indices for 1983 and 1984 for all 
fishe1ies except the W AJOR Ocean troll and sport fishery in 1983. This may also 
have caused small reductions in the abundance indices for subsequent years since 
the fishelY catches are set relative to the model catches in the years 1979 through 
1984. 

• con-ection of the en-or in the Cowlitz Fall Hatchery data for return year 1987 
resulted in increased abundance indices in that year for the WCVI troll, W AJOR 
Ocean troll and SPOlt, and NPS sport fishery. 

• replacement of 1996 preseason forecasts with postseason estimates of tenninal 
runs resulted in increased abundance indices in 1995 and 1996 for the SEAK troll 
and NCBC troll fisheries. 
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Table 5. PSC Chinook Model abundance indices for select fisheries. Indices are from the May 
1997 calibration (number 9702) and the March 196 calibration (number 9617). 

GS troll WAJOROcean NPS 
SEAK troll NCBC troll WCVI troll and sport troll and sport sport 

Year 9702 9617 9702 9617 9702 9617 9702 9617 9702 9617 9702 9617 

1979 0.85 0.85 0.97 0.96 1.08 1.07 1.13 1.12 1.15 1.15 1.05 1.04 
1980 1.03 1.03 0.96 0.96 0.97 0.97 1.02 1.02 0.95 0.95 1.03 1.03 
1981 0.91 0.91 0.99 0.99 0.95 0.95 0.95 0.95 0.96 0.96 0.99 0.99 
1982 1.21 1.22 1.08 1.10 1.00 1.01 0.90 0.91 0.94 0.94 0.93 0.94 
1983 1.29 1.32 1.03 1.07 0.77 0.79 0.71 0.76 0.54 0.54 0.86 0.87 
1984 1.30 1.34 1.03 1.07 0.78 0.80 0.80 0.86 0.57 0.58 0.89 0.90 
1985 1.17 1.18 1.05 1.06 0.86 0.87 0.94 0.94 0.64 0.64 0.88 0.88 
1986 1.30 1.31 1.07 1.07 0.90 0.91 0.83 0.83 0.70 0.70 0.93 0.93 
1987 1.51 1.53 1.20 1.21 1.19 1.10 0.48 0.48 1.24 1.07 1.20 1.13 
1988 1.78 1.78 1.31 1.30 0.95 0.92 0.44 0.44 0.68 0.67 1.01 0.99 
1989 1.73 1.74 1.39 1.39 0.88 0.89 0.64 0.64 0.60 0.60 0.89 0.89 
1990 1.81 1.81 1.40 1.41 0.86 0.86 0.81 0.80 0.45 0.45 0.75 0.76 
1991 1.90 1.91 1.37 1.37 0.73 0.73 0.51 0.52 0.51 0.51 0.64 0.64 
1992 1.75 1.76 1.33 1.34 0.73 0.73 0.61 0.61 0.44 0.43 0.54 0.54 
1993 1.87 1.92 1.35 1.37 0.71 0.70 0.57 0.55 0.36 0.35 0.48 0.47 
1994 1.60 1.61 0.98 0.98 0.51 0.52 0.46 0.46 0.23 0.24 0.43 0.45 
1995 0.95 0.91 0.65 0.63 0.37 0.36 0.29 0.30 0.25 0.25 0.48 0.50 
1996 0.90 0.71 0.77 0.68 0.46 0.46 0.39 0.47 0.31 0.37 0.55 0.57 
1997 1.33 1.03 0.66 0.68 0.47 0.61 

(pred.) 
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SEAK Troll Abundance Index and its Stock Composition 
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Figure 5. Abundance indices for the SEAK troll fishelY obtained from the May 1997 
calibration of the PSC Chinook Model. 

• The 1997 abundance index for the SEAK troll fishery is 1.33, an increase of 48% from the 
post-season 1996 abundance index of 0.90. 

• The increase in the abundance index for 1997 is primarily due to the increased abundance 
of Columbia Bright and WCVI stock groups. 

• Since the conclusion of the base period, the SEAK abundance index has been above the 
base period level in all years except in 1995 and 1996. 

• Beginning in the mid-1980's, the Columbia Bright stock group increased in abundance 
over the base period and accounted for the majority of the increase in the overall SEAK 
abundance index between 1986 and 1988. 

• Beginning in the early 1990's, the WCVI stock increased beyond base period levels and 
accounted for the highest years of abundance in the SEAK fishelY. 
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NCllC Troll Abundance Index and its Stock Composition 
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Figure 6. Abundance indices for the NCBC troll fishery obtained from the May 1997 
calibration of the PSC Chinook Model. 

• The projected 1997 abundance index for the NCBC troll fishery is 1.03, an increase of 
34% from the post-season 1996 abundance index of 0.77. 

• The increase in abundance in 1997 is pdmarily due to the increased abundance in the 
Fraser Late stock group with minor increases in the Columbia Bright and Washington 
Coastal stock groups. 

• Since the conclusion of the base period, the NCBC abundance index has been above the 
base pedod level in all years except 1994, 1995, and 1996. 

• Beginning in the mid-1980's, the Columbia Bdght stock group increased in abundance 
over the base pedod; however, the overall abundance increased only slightly due to 
declines in the abundance indices for the Fraser Late and WCVI stock groups. 

• Beginning in the early 1990's, the WCVI stock group increased beyond base peIiod levels 
and accounted for the highest years of abundance in the NCBC fishery. 

PSC Chinook Model Calibration Page 19 



Northern BC Troll Abundance Index and its Stock Composition 
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Figure 7. Abundance indices for the NBC troll fishery obtained from the May 1997 
calibration of the PSC Chinook Model. 
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Central BC Troll Abundance Index and its Stock Composition 
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Figure 8. Abundance indices for the CBC troll fishery obtained from the May 1997 calibration 
of the PSC Chinook Model. 
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• The projected 1997 abundance index for the NBC fishery is above the base period; the 
projected 1997 abundance index for the CBC fishery is below the base period but greater 
than in 1996. The projected increase in 1997 for the CBC fishery is primarily due to 
increased abundance for the Fraser Late stock group. 

• Since the conclusion of the base period, the NBC abundance index has been above the 
base period level in all years except 1995 and 1996; the CBC abundance index has been 
above the base period level only during the five year period from 1989 through 1993. The 
increased abundance index in the CBC fishery in 1989 through 1993 was primarily due to 
the WCVI stock group. 

• The NBC abundance indices have been greater than the indices for CBC since the model 
base period. 

• The increase in the abundance index for the NBC fishelY in the years 1987 through 1993 
was primarily due to the increased abundance of the Columbia River Bright and Oregon 
Coastal stock groups in 1987 and 1988, and of the WCVI stock group in 1989 through 
1993. 
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WCVI Troll Abundance Index and its Stock Composition 
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Figure 9. Abundance indices for the WCVI troll fish elY obtained from the May 1997 
calibration of the PSC Chinook Model. 

• The projected 1997 abundance index for the WCVI troll fishery is 0.66, an increase of 
43% from the post-season 1996 abundance index of 0.46. 

• The projected increase in the abundance index for 1997 increase is primalily due to an 
increase in the abundance index for the Fraser Late stock group. 

• Since the conclusion of the base period, the WCVI abundance index has been above the 
base period level only once (1987). 

• The long te1ID decline in the abundance index has been primarily due to a decline in the 
abundance of the Columbia River Tule stock group. 

• In the early 1990s, the abundance index for the WCVI stock group increased, slowing the 
decline in the abundance index for the WCVI fishe1Y. However, the abundance index for 
the WCVI stock group also declined by the mid-1990's and reached the lowest point in 
1995. 
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Figure 10. Abundance indices for the OS sport and troll fisheties obtained from the May 1997 
calibration of the PSC Chinook Model. 

• The projected 1997 abundance index for the OS sport and troll fisheries is 0.68, an 
increase of 74% from the post-season 1996 abundance index of 0.39. 

• The projected increase in the abundance index for 1997 is due to an increase in the 
abundance index for the Fraser Late stock group. 

• Since the conclusion of the base petiod, the OS sport and troll abundance index has never 
been above the base petiod level. 

• The ptimary reason for the decline in the abundance index for the OS sport and troll 
fishery has been the decline in the abundance index for the Fraser Late stock group. 

PSC Chinook Model Calibration Page 23 



W A/OR Sport & Troll Abundance Index and its Stock Composition 
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Figure 11. Abundance indices for the W AlOR sport and troll fishelles obtained from the May 
1997 calibration of the PSC Chinook Model. 

• The projected 1997 abundance index for the W AlOR sport and troll fisheries is 0.47, an 
increase of 52% from the post-season 1996 abundance index of 0.31. 

• The projected increase in the abundance index in 1997 is due to an increase in the 
abundance index for the Fraser Late stock group. 

• Since the conclusion of the base period, the W AlOR sport and troll abundance index has 
been the base period level only once (1987). 

• The decline in the abundance index for the W AlOR sport and troll fishery was due 
pdmarily to decreases in the abundance indices for the Columbia River Tule and Fraser 
Late stock groups. 
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Figure 12. Abundance indices for the NPS sport fishery obtained from the May 1997 
calibration of the PSC Chinook Model. 

• The projected 1997 abundance index for the North PS sport fishery is 0.61, an increase of 
11 % from the post-season 1996 abundance index of 0.55. 

• The projected increase in the abundance index for 1997 is due to increases in the 
abundance indices for the Fraser Late and Puget Sound stock groups. 

• The North PS Sport abundance index was above the base period only in 1987. 

• The decline in the abundance index has been primarily due to decreases in the abundance 
indices for the Columbia River Tule and Puget Sound stock groups. 
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Stock Composition of Catch 
Estimates of stock composition (for the model stocks) of the annual total catch since 1979 in 
SEAK troll, Northern BC troll, Central BC troll, NCBC troll, WCVI troll, Georgia Strait 
sport and troll, W NOR sp01t and troll, and the N01th PS sport fisheries are presented in Figs. 
13-20. The stock composition for the SEAK troll fishery does not include the contribution of 
fish oliginating from SEAK hatcheries. 

Average Composition of Total Fishing Mortality 
Estimates of the stock composition of the total fishing mortality in the SEAK all gear, NCBC 
all gear, WCVI troll, and GS sport and troll fisheries (1997 and 1985-1996 average), the 
distribution of m01tality among the fisheries, and the associated indicator stocks are provided 
in Tables 6-9. 
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Figure 13. Stock composition of the SEAK troll fishery obtained from the May 1997 
calibration of the PSC Chinook ModeL 

• From 1985 through 1996, the seven identified stock groups comprised an average of 
93.1 % of the SEAK troll catch. 

• Between 1982-1983 and 1991-1993 the WCVI stock group complised more than 50% of 
the catch. 
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Figure 14. Stock composition of the NCBC troll fishery obtained from the May 1997 
calibration of the PSC Chinook Model. 

• From 1985 through 1996, the eight identified stock groups comprised and average of 
85.5% of the NCBC troll catch. 
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Figure 15. Stock composition of the NBC troll fishery obtained from the May 1997 
calibration of the PSC Chinook Model. 
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Figure 16. Stock composition of the CBC troll fishery obtained from the May 1997 
calibration of the PSC Chinook Model. 
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• The stock composition of the NBC and CBC fisheries differs. Oregon Coastal, Columbia 
River Bright, and WCVI are the primary stock groups in the NBC fishery; Columbia River 
Bright, Fraser Late, and WCVI are the primary stock groups in the CBC fishery. 

• Variability in the stock composition of the NBC and CBC fisheries is primarily due to 
variation in the contributions of the WCVI, Columbia River Bright, and Fraser Late (in 
CBC) stock groups. 
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Figure 17. Stock composition of the WCVI troll fishery obtained from the May 1997 
calibration of the PSC Chinook Model. 

• From 1985 through 1996, the five identified stock groups comprised an average of 86.6% 
of the WCVI troll catch. 

• The dominant stock in the WCVI fishery has vruied throughout the years. Predominant 
stock groups have included WCVI, Puget Sound, and Columbia River Tule. 
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100% 

90% 

80% 

70% 
t1 

II Other 

] 60% GLower GS 
<l.l 

§ 50% o Fraser Late 

1 
=' 
~ 

40% r:1.IPuget Sound 

30% 

20% 

10% 

0% 
79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 

Year 

Figure 18. Stock composition of the OS SpOlt and troll fishelies obtained from the May 1997 
calibration of the PSC Chinook Model. 

• From 1985 through 1996, the three identified stock groups complised and average of 
94.6% of the catch in the OS sport and troll fishery. 

• The Fraser Late stock group complised the majority of the catch in all years except 1995. 
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Figure 19. Stock composition of the W AlOR sport and troll fishelies obtained from the May 
1997 calibration of the PSC Chinook Model. 

• From 1985 through 1996, the four identified stock groups comprised and average of 
86.6% of the W AlOR sport and troll catch. 

• In all but eight years since 1979, the Columbia River Tule stock group has comprised 
more than 50% of the catch. 

• The Fraser Late stock group was typically the second largest contributor to the fishery, 
and is 1997 is projected to comprise over 40 of the catch in the W AlOR sport and troll 
fishery. 
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Figure 20. Stock composition of the NPS sport fishery obtained from the May 1997 
calibration of the PSC Chinook Model. 

• From 1985 through 1996, the five identified stock groups comprised an average of 93.7% 
of the catch in the NPS sport fishery. 

• The Puget Sound stock group was the largest component of the fishery in most years. 

• The Columbia River Tule stock group was typically the second largest component of the 
fishery, and contributed over 40% of the catch in 1987. 
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Table 6. PSC Chinook Model estimates of stock composition of total fishing mortality in the 
SEAK fisheries (troll, net, and sport), percent of total stock mortality occurring in the fishery, 
and the associated esc a ement indicator stocks. 

1997 Average{l985 - 19962 
Percent Percent Percent 

Model Stock Fishery Fishery Stock Escapement Indicator Stocks 

WCVI Hatchery 18.45% 28.96% 42.12% NA 

Columbia Upriver Bright 15.86% 17.60% 31.79% Columbia Upriver Bright 

North/Central BC 21.75% 15.75% 41.77% Yukon 
Nass 
Skeena 
Area 6 Index 
Area 8 Index 
Rivers Inlet 
Smith Inlet 

Oregon Coastal North Migr. 7.78% 7.80% 31.46% Oregon Coastal 

WCVIWild 5.14% 7.57% 40.13% WCVI 

Fraser 6.17% 4.14% 23.54% Upper Fraser 
Middle Fraser 
Thompson 

Alaska South SE 4.93% 4.04% 96.38% King Salmon 
Andrew Creek 
Blossom 
Keta 
Unuk 
Chickamin 

Washington Coastal Wild 3.26% 2.84% 15.60% Grays Harbor Fall 
Quillayute Fall 
HohFall 
Queets Fall 

Mid-Columbia Brights 6.98% 2.50% 23.50% Not Represented 

Upper Georgia Strait 2.14% 2.36% 34.75% Upper Georgia Strait 

W A Coastal Hatchery 4.23% 2.36% 15.21% NA 

Willamette River Hatchery 0.66% 1.44% 9.14% NA 

Columbia Upriver Summer 1.00% 0.88% 29.13% Columbia Upriver Summer 

Lewis River Wild 0.21% 0.58% 9.78% Lewis River 
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Table 6 (cont.) PSC Chinook Model estimates of stock composition of total fishing mortality 
in the SEAK fisheries (troll, net, and sport), percent of total stock mortality occurring in the 
fishery, and the associated esca ement indicator stocks. 

1997 Average{1985 - 1996} 
Percent Percent Percent 

Model Stock Fishery Fishery Stock Escapement Indicator Stocks 

Lower Georgia Strait 0.59% 0.22% 1.87% Lower Georgia Strait 

Lower GS Hatchery 0.19% 0.20% 2.27% NA 

Fraser Late 0.17% 0.18% 0.25% Harrison 

Fall Cowlitz Hatchery 0.09% 0.17% 5.25% NA 

PS Hatchery Fingerling 0.14% 0.09% 0.41% NA 

Skagit SummerIFall 0.05% 0.07% 3.09% Skagit SummerIFali 

Spring Cowlitz Hatchery 0.01% 0.06% 1.13% NA 

Puget Sound Natural 0.03% 0.05% 0.37% Green 

Nooksack Fall 0.03% 0.04% 0.16% NA 

Stillaguamish SummerIFall 0.04% 0.03% 9.18% Stillaguamish 

Snake River Fall 0.05% 0.03% 7.18% Notl{epresented 

Snohomish SummerIFall 0.03% 0.02% 1.57% Snohomish 

PS Yearling 0.02% 0.02% 0.42% NA 

Nooksack Spring 0.00% 0.00% 0.00% Not l{epresented 

Spring Creek Hatchery 0.00% 0.00% 0.00% NA 

Lower Bonneville Hatchery 0.00% 0.00% 0.00% NA 

PSC Chinook Model Calibration Page 36 



Table 7. PSC Chinook Model estimates of stock composition of total fishing mOltality in the 
NCBC fisheries (troll, net, and sport), percent of total stock mortality occurring in the fishery, 
and the associated esca ement indicator stocks. 

1997 Average{l985 - 1996} 
Percent Percent Percent 

Model Stock Fishery Fishery Stock Escapement Indicator Stocks 

North/Central BC 27.34% 25.67% 52.51% Yakoun 
Nass 
Skeena 
Area 6 Index 
Area 8 Index 
Rivers Inlet 
Smith Inlet 

WCVI Hatchery 11.78% 19.68% 22.96% NA 

Columbia Upriver Bright 10.44% 11.84% 18.10% Columbia Upriver Bright 

Oregon Coastal North Migr. 6.83% 8.60% 30.73% Oregon Coastal 

WCVIWild 2.70% 5.33% 22.52% WCVI 

Fraser Early 6.40% 3.95% 20.12% Upper Fraser 
Middle Fraser 
Thompson 

Fraser Late 11.97% 3.69% 4.60% Harrison 

Upper Georgia Strait 2.16% 3.65% 43.52% Upper Georgia Strait 

Washington Coastal Wild 3.63% 3.33% 15.96% Grays Harbor Fall 
Quillayute Fall 
HohFall 
Queets Fall 

Willamette River Hatchery 1.65% 2.79% 14.34% NA 

W A Coastal Hatchery 4.85% 2.69% 16.34% NA 

Mid-Columbia Brights 4.74% 1.96% 16.37% Not Represented 

Lower Georgia Strait 1.47% 1.12% 9.05% Lower Georgia Strait 

Lower GS Hatchery 0.71% 1.00% 9.52% NA 

Columbia Upriver Summer 0.91% 0.99% 26.69% Columbia Upriver Summer 

Lower Bonneville Hatchery 0.62% 0.74% 1.46% NA 

Nooksack Fall 0.38% 0.63% 2.05% NA 
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Table 7 (cont.) PSC Chinook Model estimates of stock composition of total fishing mOltality 
in the NCBC fisheries (troll, net, and SPOlt), percent of total stock mortality occurring in the 
fisher ,and the associated esca ement indicator stocks. 

1997 Average{1985 - 19962 
Percent Percent Percent 

Model Stock Fishery Fishery Stock Escapement Indicator Stocks 

Skagit SummerlFall 0.23% 0.43% 17.29% Skagit SummerlFall 

Lewis River Wild 0.09% 0.37% 5.21% Lewis River 

PS Hatchery Fingerling 0.39% 0.33% 1.30% NA 

Snohomish SummerlFall 0.15% 0.23% 12.56% Snohomish 

PS Yearling 0.10% 0.20% 3.33% NA 

Spring Cowlitz Hatchery 0.06% 0.19% 2.84% NA 

Fall Cowlitz Hatchery 0.06% 0.18% 4.47% NA 

Puget Sound Natural 0.09% 0.17% 1.17% Green 

Alaska South SE 0.13% 0.13% 2.80% King Salmon 
Andrew Creek 
Blossom 
Keta 
Unuk 
Chickamin 

Stillaguamish SummerlFall 0.03% 0.05% 13.22% Stillaguamish 

Snake River Fall 0.04% 0.03% 7.96% Not Represented 

Spring Creek Hatchery 0.04% 0.03% 0.31% NA 

Nooksack Spring 0.01% 0.01% 2.70% Not Represented 
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Table 8. PSC Chinook Model estimates of stock composition of total fishing mOltality in the 
WCVI troll fishery, percent of total stock mortality occurring in the fishery, and the associated 
esca ement indicator stocks. 

1997 Average(1985 - 1996} 
Percent Percent Percent 

Model Stock Fishery Fishery Stock Escapement Indicator Stocks 

Fraser Late 40.18% 18.12% 21.43% Harrison 

WCVI Hatchery 6.14% 16.81% 16.91 % NA 

Lower Bonneville Hatchery 9.18% 15.82% 37.52% NA 

Columbia Upriver Bright 9.22% 11.97% 18.55% Columbia Upriver Bright 

PS Hatchery Fingerling 7.17% 5.77% 20.93% NA 

Nooksack Fall 2.85% 4.40% 15.68% NA 

WCVIWild 1.61% 4.34% 15.96% WCVI 

Oregon Coas tal North Migr. 2.90% 3.39% 12.06% Oregon Coastal 

Puget Sound Natural 1.82% 2.86% 19.22% Green 

Spring Creek Hatchery 2.48% 2.46% 20.17% NA 

Mid-Columbia Brights 4.06% 2.01% 15.80% Not Represented 

Washington Coastal Wild 1.89% 1.77% 8.18% Grays Harbor Fall 
Quillayute Fall 
Hoh Fall 
Queets Fall 

W A Coastal Hatchery 2.65% 1.57% 8.48% NA 

Willamette River Hatchery 1.08% 1.41% 7.59% NA 

Fraser Early 1.65% 1.14% 5.14% Upper Fraser 
Middle Fraser 
Thompson 

Columbia Upriver Summer 1.27% 1.13% 30.71% Columbia Upriver Summer 

Fall Cowlitz Hatchery 0.48% 1.10% 32.03% NA 

PS Yearling 0.60% 0.77% 13.38% NA 

Lewis River Wild 0.18% 0.64% 9.90% Lewis River 

Skagit SummerlFall 0.47% 0.57% 23.94% Skagit SummerlFall 
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Table 8 (cont.) PSC Chinook Model estimates of stock composition of total fishing mortality 
in the WCVI troll fishery, percent of total stock mortality OCCUlTing in the fishery, and the 
associated esca ement indicator stocks. 

1997 Average(1985 - 19962 
Percent Percent Percent 

Model Stock Fishery Fishery Stock Escapement Indicator Stocks 

Spring Cowlitz Hatchery 0.36% 0.47% 7.79% NA 

North/Central Be 0.49% 0.43% 0.84% Yakoun 
Nass 
Skeena 
Area 6 Index 
Area 8 Index 
Rivers Inlet 
Smith Inlet 

Snohomish SummerlFall 0.30% 0.30% 16.90% Snohomish 

Lower Georgia Strait 0.43% 0.27% 1.82% Lower Georgia Strait 

Lower GS Hatchery 0.22% 0.20% 1.96% NA 

Snake River Fall 0.22% 0.14% 31.57% Not Represented 

Stillaguamish SummerlFall 0.06% 0.06% 16.04% Stillaguamish 

Upper Georgia Strait 0.04% 0.06% 0.76% Upper Georgia Strait 

Nooksack Spring 0.03% 0.03% 10.79% Not Represented 

Alaska South SE 0.00% 0.00% 0.00% King Salmon 
Andrew Creek 
Blossom 
Keta 
Unuk 
Chickamin 

PSC Chinook Model Calibration Page 40 



Table 9. PSC Chinook Model estimates of stock composition of total fishing mortality in the 
GS sport and troll fishery, percent of total stock mortality occurring in the fishery, and the 
associated esc a ement indicator stocks. 

1997 Average(1985 - 19962 
Percent Percent Percent 

Model Stock Fishery Fishery Stock Escapement Indicator Stocks 

Fraser Late 68.68% 53.14% 47.83% Harrison 

Nooksack Fall 4.16% 9.93% 26.05% NA 

Lower Georgia Strait 9.12% 7.41% 38.85% Lower Georgia Strait 

Lower GS Hatchery 4.61% 5.51% 38.63% NA 

PS Hatchery Fingerling 2.86% 3.91% 10.40% NA 

Fraser Early 2.61% 3.90% 14.13% Upper Fraser 
Middle Fraser 
Thompson 

WCVI Hatchery 0.35% 2.24% 2.12% NA 

Lower Bonneville Hatchery 0.75% 2.04% 4.07% NA 

PS Yearling 1.06% 1.96% 23.29% NA 

Puget Sound Natural 0.66% 1.81 % 8.39% Green 

Columbia Upriver Bright 1.14% 1.73% 1.99% Columbia Upriver Bright 

Upper Georgia Strait 0.75% 1.48% 14.88% Upper Georgia Strait 

Washington Coastal Wild 0.53% 1.20% 4.09% Grays Harbor Fall 
Quillayute Fall 
Hoh Fall 
Queets Fall 

WA Coastal Hatchery 0.86% 1.06% 4.20% NA 

Skagit SummerlFall 0.34% 0.69% 19.24% Skagit SummerlFall 

WCVIWild 0.08% 0.48% 1.71% WCVI 

Snohomish SummerlFall 0.21% 0.36% 13.90% Snohomish 

Mid-Columbia Brights 0.54% 0.29% 1.66% Not Represented 

Spring Creek Hatchery 0.15% 0.23% 1.49% NA 

Nooksack Spring 0.24% 0.20% 55.55% Not Represented 
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Table 9 (cont.) PSC Chinook Model estimates of stock composition of total fishing mOltality 
in the OS spOlt and troll fishery, percent of total stock mortality occUlTing in the fishery, and 
the associated esc a ement indicator stocks. 

1997 Average{l985 - 19962 
Percent Percent Percent 

Model Stock Fishery Fishery Stock Escapement Indicator Stocks 

Columbia Upriver Summer 0.20% 0.15% 2.92% Columbia Upriver Summer 

Stillaguamish SummerlFall 0.06% 0.10% 20.26% S tillaguamish 

Willamette River Hatchery 0.01% 0.05% 0.21% NA 

North/Central BC 0.00% 0.05% 0.10% Yakoun 
Nass 
Skeen a 
Area 6 Index 
Area 8 Index 
Rivers Inlet 
Smith Inlet 

Lewis River Wild 0.01% 0.03% 0.21% Lewis River 

Spring Cowlitz Hatchery 0.00% 0.02% 0.17% NA 

Fall Cowlitz Hatchery 0.00% 0.01% 0.06% NA 

Snake River Fall 0.00% 0.00% 0.11% Not Represented 

Oregon Coastal North Migr. 0.00% 0.00% 0.00% Oregon Coastal 

Alaska South SE 0.00% 0.00% 0.00% King Salmon 
Andrew Creek 
Blossom 
Keta 
Unuk 
Chickamin 
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Appendix A 
Fishery names and identification numbers, and stock names, abbreviations, and identification 

numbers included in the PSC Chinook Model. 

FISHERIES STOCKS 

Number Name Number Abv. Name 
1 SEAK troll 1 AKS Alaska South SE 
2 Northern BC troll 2 NTH North/Central BC 
3 Central BC troll 3 PRE Fraser Early 
4 WCVI troll 4 FRL Fraser Late 
5 WAJOR troll 5 RBH WCVI Hatchery 
6 Strait of Georgia troll 6 RBT WCVI Natural 
7 Alaska net 7 GSQ Upper Strait of Georgia 
8 Northern BC net 8 GST Lower Strait of Georgia Natural 
9 Central BC net 9 GSH Lower Strait of Georgia Hatchery 
10 WCVlnet 10 NKF Nooksack Fall 
11 Juan de Fuca net 11 PSF Puget Sound Fall Fingerling 
12 North Puget Sound net 12 PSN Puget Sound Natural Fall 
13 South Puget Sound net 13 PSY Puget Sound Fall Yearling 
14 Washington Coastal net 14 NKS Nooksack Spring 
15 Columbia River net 15 SKG Skagit SummerIFall Wild 
16 Johnstone Strait net 16 STL Stillaguamish SummerIFall Wild 
17 Fraser net 17 SNO Snohomish SummerIFall Wild 
18 SEAKsport 18 WCH Washington Coastal Fall Hatchery 
19 North/Central BC sport 19 URB Columbia Upriver Bright 
20 WCVI sport 20 SPR Spring Creek Hatchery 
21 W AJOR Ocean sport 21 BON Lower Bonneville Hatchery 
22 North Puget Sound sport 22 CWF Fall Cowlitz Hatchery 
23 South Puget Sound sport 23 LRW Lewis River Wild 
24 Strait of Georgia sport 24 WSH Willamette River Hatchery 
25 Freshwater sport 25 CWS Spring Cowlitz Hatchery 

26 SUM Columbia River Summer 
27 ORC Oregon Coastal Fall North Migrating 
28 WCN Washington Coastal Fall Wild 
29 LYF Snake River Wild Fall 
30 MCB Mid-Columbia River Bright Hatchery 
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Appendix B 
Names, dates, and times of input f:tles to the May 1997 calibration (9702) 

of the PSC Chinook Model 

Calibration 
Stage 

1st Stage 

2lld Stage 

Projection 

File Type File Name Date Time 
FCS Tlial97.fcs 4/20/97 11:32 AM ......................................................................................................................................... 
EVa 9702a.evo 4120/97 11 :55 AM ......................................................................................................................................... 

.. .9.~.~ .................. ?7..Q.?~:9.p..~ ............. . A!~.Q!?7. ............. ~.~.:~? .. !.;\M. ...... .. 
BSE Clb9621.bse 3/10/96 8:24 AM ......................................................................................................................................... 
STK Clb9621.stk 3/6/96 4:27 PM ......................................................................................................................................... 

.. !:~ ...................... 9..~~.~l?!??:[p. .......... .. ~U?!.?7. ............. ~.:.~~.y¥ ........... . 
MAT Mat97.mat 4/7/97 10:14 PM ......................................................................................................................................... 
CEl 9702cal.cei 4120/97 11:18 AM ......................................................................................................................................... 
lDL Tda197.idl 3/17/97 5:21 PM .......................................................................................................................................... 

.. ~~ .............. .. 9~??p.t~£~r ..... .. ?!.~~!.?7. .......... .. ~.:.!?.y¥ ........... . 
ENH Clb9602.enh 2/22/96 6:06 PM 
FCS Tdal97.fcs 4120/97 1: 11 PM 
Eva 9702b.evo 4/20/97 1:30 PM .......................................................................................................................................... 

... 9.~.~ ................ }7..Q.?~:gp.? .............. ~!.~.Q!.?.7. ............. ~.:~? .. ~M. .......... .. 
BSE Clb9621.bse 3/10/96 8:24 AM .......................................................................................................................................... 
STK Clb9621.stk 3/6/96 4:27 PM .......................................................................................................................................... 

.. !:~ ...................... .9.~~~p..!?~:fp. ............ ~!.~9.!.?7........... ...~.:},? .. ~M. .......... .. 
MAT Mat97.mat 4/7/97 10:14 PM ......................................................................................................................................... 
CEl 9702cal.cei 4/20/97 11: 18 AM ......................................................................................................................................... 
lDL Tdal97.idl 3/17/97 5:21 PM ......................................................................................................................................... 

.. ~~ ................ ~~~??P.~.~:9¥. ........ ?!.~~!.?7. .......... .. ~.:}.? .. ~M. .......... .. 
ENH Clb9602.enh 2122/96 6:06 PM 
Eva 9702b.evo 4/20/97 1:30 PM .......................................................................................................................................... 

... 9..~§ .................. ?7..9.?l?:gp..? .............. ?'!'~9.!.?7. .......... ... ~ .. :.9.? .. ~M. .......... .. 
BSE Clb9621.bse 3/10/96 8:24 AM .......................................................................................................................................... 
STK Clb9621.stk 3/6/96 4:27 PM .......................................................................................................................................... 

.. !:~ ...................... .9.~~.~l?!??:fp ............ ~!..~?!.?7. .......... .. 4..:.~~ .. ~M. .......... .. 
MAT Mat97.mat 4/7/97 10:14 PM ......................................................................................................................................... 

.. ~.~!... ................ ?7..Q.~PE9J:~~.~ .......... ~!.~9.!.?7. .......... .. P.:.~.? .. !.;\M. ..... ". 
lDL Tdal97.idl 3117/97 5:21 PM ......................................................................................................................................... 

.. ~~ ................ ~~~?7.p.~~:g~: ........ ?!.~~!.?7. ........... .. ~.:}.? .. ~M. .......... .. 
ENH Clb9602.enh 2/22/96 6:06 PM 
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Appendix C 
Base period cohort sizes, maturity rates, adult equivalencies, and fishery specific legal catch 

exploitation rates for stocks in the PSC Chinook model. 

Table C-l. Alaska South SE base period data. Shading represents exploitation rates on 
mature fish ......................................................................................................... 3 

Table C-2. Northern/Central BC base period data. Shading represents exploitation rates on 
mature fish ......................................................................................................... 4 

Table C-3. Fraser Early base period data. Shading represents exploitation rates on mature 
fish ..................................................................................................................... 5 

Table C-4. Fraser Late base period data. Shading represents exploitation rates on mature 
fish ..................................................................................................................... 6 

Table C-5. WCVI Hatchery data base period data. Shading represents exploitation rates on 
mature fish ......................................................................................................... 7 

Table C-6. WCVI Natural base petiod data. Shading represents exploitation rates on mature 
fish ..................................................................................................................... 8 

Table C-7. Upper Strait of Georgia base peliod data. Shading represents exploitation rates on 
mature fish ......................................................................................................... 9 

Table C-8. Lower Strait of Georgia Natural base period data. Shading represents exploitation 
rates on mature fish .......................................................................................... 1 0 

Table C-9. Lower Strait of Georgia Hatchery base period data. Shading represents 
exploitation rates on mature fish ....................................................................... 11 

Table C-lO. Nooksack Fall base period data. Shading represents exploitation rates on mature 
fish ................................................................................................................... 12 

Table C-11. Puget Sound Fall Fingerling base petiod data. Shading represents exploitation 
rates on mature fish .......................................................................................... 13 

Table C-12. Puget Sound Natural Fall base period data. Shading represents exploitation rates 
on mature fish .................................................................................................. 14 

Table C-13. Puget Sound Fall Yearling base period data. Shading represents exploitation 
rates on mature fish .......................................................................................... 15 

Table C-14. Nooksack Spring base pedod data. Shading represents exploitation rates on 
mature fish ....................................................................................................... 16 

Table C-15. Skagit Summer/Fall Wild base period data. Shading represents exploitation rates 
on mature fish .................................................................................................. 17 

Table C-16. Stillaguamish SummerlFall Wild base period data. Shading represents 
exploitation rates on mature fish ....................................................................... 18 

Table C-17. Snohomish SummerlFall Wild base pedod data. Shading represents exploitation 
rates on mature fish .......................................................................................... 19 
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Table C-18. Washington Coastal Fall Hatchery base pedod data. Shading represents 
exploitation rates on mature fish ....................................................................... 20 

Table C-19. Columbia Upriver Bright base pedod data. Shading represents exploitation rates 
on mature fish .................................................................................................. 21 

Table C-20. Spdng Creek Hatchery base pedod data. Shading represents exploitation rates 
on mature fish .................................................................................................. 22 

Table C-21. Lower Bonneville Hatchery base period data. Shading represents exploitation 
rates on mature fish .......................................................................................... 23 

Table C-22. Fall Cowlitz Hatchery base pedod data. Shading represents exploitation rates on 
mature fish ....................................................................................................... 24 

Table C-23. Lewis River Wild base period data. Shading represents exploitation rates on 
mature fish ....................................................................................................... 25 

Table C-24. Willamette Spdng Hatchery base peliod data. Shading represents exploitation 
rates on mature fish .......................................................................................... 26 

Table C-25. Spring Cowlitz Hatchery base pedod data. Shading represents exploitation rates 
on mature fish .................................................................................................. 27 

Table C-26. Columbia River Summer base period data. Shading represents exploitation rates 
on mature fish .................................................................................................. 28 

Table C-27. Oregon Coastal Fall NOlth Migrating base period data. Shading represents 
exploitation rates on mature fish ....................................................................... 29 

Table C-28. Washington Coastal Fall Wild base period data. Shading represents exploitation 
rates on mature fish .......................................................................................... 30 

Table C-29. Snake River Wild Fall base pedod data. Shading represents exploitation rates on 
mature fish ....................................................................................................... 31 

Table C-30. Mid-Columbia River Bright Hatchery base pedod data .• Shading represents 
exploitation rates on mature fish ....................................................................... 32 
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Table C-I. Alaska South SE base period data. Shading represents exploitation rates on 
mature fish. 

Stock Name Alaska South SE (AKS) 
2 Age 3 Age 4 Age 5 

1979-1982 Cohort Size 77,296 42,857 22,275 3,879 
Maturity rate 0.0548 0.1213 0.6491 1.0000 

Adult valence 0.5839 0.7996 0.9649 1.0000 
1979-1982 Rates 

SEAK troll 0.0001 0.3212 0.3126 
NBC troll 0.0000 0.0107 0.0109 0.0008 
CBC troll 0.0000 0.0000 0.0003 0.0000 

WCVI troll 0.0000 0.0000 0.0000 0.0000 
Southem US troll 0.0000 0.0025 0.0027 0.0000 

GS troll 0.0000 0.0000 0.0000 0.0000 
SEAK 0.0044 0.0108 

0.0006 0.0004 
0.0001 0.0000 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 

Columbia River 0.0000 0.0000 
Johnstone Strait 0.0000 0.0000 

0.0000 0.0000 
0.0000 0.0525 0.0538 0.0592 

NCBC 0.0000 0.0000 0.0001 0.0000 
WCVI 0.0000 0.0000 0.0000 0.0000 

Southem US Ocn 0.0000 0.0000 0.0000 0.0000 
North PS 0.0000 0.0000 0.0000 0.0000 
South PS 0.0000 0.0000 0.0000 0.0000 

Strait of Georgia 0.0000 0.0000 0.0000 0.0000 
Freshwater 0.0000 0.0000 0.0000 0.0000 
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Table C-2. Northern/Central BC base period data. Shading represents exploitation rates on 
mature fish. 

Northem/Central B.C. (NTH) 
Age 3 Age 4 AgeS 

149,103 66,432 13,708 
0.1447 0.6910 1.0000 

0.5872 0.8078 0.9691 1.0000 
1979-1982 Legal Catch Rate 

0.0263 0.2668 0.0892 0.2561 
0.0259 0.0382 0.0419 0.0911 
0.0026 0.0312 0.0091 0.0162 
0.0015 0.0027 0.0020 0.0000 
0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 
0.0046 0.0021 
0.0139 0.0196 
0.0056 0.0115 
0.0000 0.0000 

Juan de Fuca net 0.0013 0.0000 
North PS net 0.0000 0.0000 
OtherPS net 0.0000 0.0000 

Wash Coast net 0.0000 0.0000 
Columbia River 0.0000 0.0000 

0.0001 0.0004 
0.0000 0.0000 
0.2436 0.0288 0.0043 0.0039 
0.6093 0.0068 0.0115 0.0225 
0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 
0.0032 0.0000 0.0000 0.0000 

Freshwater 0.0000 0.0171 0.0004 0.0081 
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Table C-3. Fraser Early base period data. Shading represents exploitation rates on mature 
fish. 

Stock Name 
Age 2 Age 5 

1979-1982 Cohort Size 372,533 209,042 118,314 23,479 
Maturity rate 0.0261 0.1450 0.6871 1.0000 

Adult 0.5767 0.8076 0.9687 1.0000 
1979-1982 Legal Catch Exploitation Rates by age 
0.0000 0.0108 0.1010 0.0953 
0.0099 0.0000 0.0479 0.1266 
0.0000 0.0013 0.0193 0.0174 
0.0000 0.0000 0.0230 
0.0000 0.0000 0.0000 
0.0000 0.0013 
0.0000 0.0000 
0.0017 0.0013 
0.0036 0.0034 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0036 
0.0000 0.0000 
0.0000 0.0000 

Columbia River 0.0000 0.0000 
Johnstone Strait 

0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 

Southern US Ocn 0.0000 0.0000 0.0039 0.0000 
North PS s 0.0000 0.0000 0.0000 0.0000 
South PS 0.0056 0.0000 0.0000 0.0000 

Strait of Georgia 0.0054 0.0141 0.0109 0.0343 
0.0000 0.0000 0.0000 0.0000 
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Table C-4. Fraser Late base period data. Shading represents exploitation rates on mature 
fish. 

Stock Name Fraser Late (FRL) 
2 Age 3 Age 4 Age 5 

1979-1982 Cohort Size 2,367,197 1,219,934 416,344 37,831 
Maturity rate 0.0761 0.0907 0.8500 1.0000 

Adult Equivalence 0.5869 0.7898 0.9708 1.0000 
1979-1982 
0.0000 0.0027 
0.0007 0.0049 0.0021 0.0022 
0.0007 0.0858 0.0501 0.0112 
0.0000 0.1726 0.1895 0.0046 
0.0020 0.0787 0.0351 0.0000 
0.0090 0.0903 0.1786 0.0022 
0.0000 0.0000 
0.0000 0.0000 
0.0085 0.0013 
0.0008 0.0014 

Juan de Fuca 0.0007 0.0028 
North PS net 0.0124 0.0031 
OtherPS net 0.0069 0.0011 

Wash Coast net 0.0039 0.0029 
Columbia River 0.0000 0.0000 
Johnstone Strait 

Fraser 
SEAK 
NCBC 0.0059 0.0000 0.0000 
WCVI 0.0000 0.0002 0.0022 0.0000 

Southern US Ocn 0.0049 0.0172 0.0056 0.0089 
North PS 0.0104 0.0042 0.0000 0.0000 
South PS 0.0286 0.0069 0.0011 0.0000 

Strait of Georgia 0.0452 0.1355 0.1693 0.0044 
Freshwater 0.0000 0.0000 0.0000 0.0000 
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Table C-5. WCVI Hatchery data base period data. Shading represents exploitation rates on 
mature fish. 

Stock Name 
5 

1979-1982 Cohort Size 322,354 165,062 64,612 8,768 
Maturity rate 0.0542 0.1763 0.6119 1.0000 

Adult Equivalence 0.5903 0.8097 0.9612 1.0000 
Fishery 1979-1982 Legal Catch Exploitation Rates by age 

SEAK 0.0001 0.1576 0.3251 0.4051 
NBC troll 0.0004 0.0830 0.0869 0.1053 
CBCtroll 0.0042 0.0920 0.0754 0.0426 

WCVI troll 0.0011 0.0718 0.0742 0.0328 
0.0000 0.0003 0.0000 0.0000 
0.0000 0.0005 
0.0005 0.0135 
0.0002 0.0131 

0.0002 0.0006 
0.0004 0.0000 
0.0000 0.0000 

Columbia River 0.0000 0.0000 
Johnstone Strait 0.0015 0.0022 

Fraser 0.0000 0.0000 
SEAKsp 0.0000 0.0074 
NCBC sp 
WCVIsp 

Southern US Dcn 
North PS sp 0.0000 0.0000 0.0007 0.0000 
South PS sp 0.0000 0.0000 0.0000 0.0000 

Strait of Georgia sport 0.0009 0.0034 0.0022 0.0100 
Freshwater 0.0000 0.0000 0.0000 0.0000 
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Table C-6. WCVI Natural base period data. Shading represents exploitation rates on mature 
fish. 

Stock Name 
Age 2 

1979-1982 Cohort 374,307 
0.0542 
0.5903 
1979-1982 
0.0001 
0.0004 
0.0042 
0.0011 
0.0000 
0.0000 
0.0005 
0.0002 

Juan de Fuca 
North PS net 0.0002 

0.0004 
0.0000 

Columbia River 0.0000 
0.0015 
0.0000 
0.0000 

NCBC sport 
WCVI sport 

Southern US Ocn sport 
North PS sp 0.0000 
South PS sport 0.0000 

Strait of Georgia sport 0.0009 
Freshwater sport 0.0000 

WCVI Natural (RBT) 
Age 3 Age 4 

209,560 91,557 
0.1763 0.6119 
0.8097 0.9612 

0.3251 
0.0830 0.0869 
0.0920 0.0754 
0.0718 0.0742 
0.0003 0.0000 
0.0005 
0.0l35 
0.0131 

0.0000 
0.0000 
0.0000 
0.0022 
0.0000 
0.0074 

0.0007 
0.0000 0.0000 
0.0034 0.0022 
0.0000 0.0000 
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AgeS 
l3,094 
1.0000 
1.0000 

0.1053 
0.0426 
0.0328 

0.0000 
0.0000 
0.0100 
0.0000 



Table C-7. Upper Strait of Georgia base period data. Shading represents exploitation rates on 
mature fish. 

Age 5 
24,462 
1.0000 

0.5198 0.7423 0.9248 1.0000 
1979-1982 Legal Catch 

0.0000 0.0119 0.1271 
NBC troll 0.0000 0.1007 0.0612 
CBCtroll 0.0009 0.0210 0.0791 0.0893 

WCVI troll 0.0000 0.0000 0.0022 0.0093 
Southern US troll 0.0000 0.0000 0.0000 0.0000 

GS troll 0.0030 0.0078 0.0020 0.0000 
SEAK 0.0000 0.0177 

NBC 0.0061 0.0354 
0.0471 0.0409 
0.0000 0.0000 

Juan de Fuca 0.0000 0.0006 
North PS 0.0000 0.0000 
OtherPS 0.0000 0.0000 

0.0000 0.0000 
Columbia River 0.0000 0.0000 
Johnstone Strait 0.0086 0.0091 

0.0000 0.0000 
0.0000 0.0049 0.0251 0.0270 
0.0585 0.0078 0.0071 0.0424 
0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 
0.0055 0.0095 0.0340 0.0647 

Freshwater 0.0000 0.0000 0.0000 0.0000 
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Table C-8. Lower Strait of Georgia Natural base period data. Shading represents exploitation 
rates on mature fish. 

Stock Name Lower Strait of Georgia Natural (GST) 
Age 2 Age 3 Age 4 5 

1979-1982 Cohort 412,191 181,171 27,565 929 
0.0376 0.2269 0.9214 1.0000 
0.6038 0.8405 0.9921 1.0000 
1979-1982 Legal Catch Exploitation Rates by age 

0.0000 0.0085 0.0299 0.0710 
0.0006 0.0428 0.0277 0.1697 

CBC troll 0.0003 0.0901 0.0561 0.0428 
WCVltroll 0.0009 0.0299 0.0240 0.0000 

Southern US troll 0.0000 0.0000 0.0000 0.0000 
GS troll 0.0576 0.1872 0.0937 0.0995 

SEAK 0.0000 0.0017 
NBC 0.0020 0.0033 

0.0412 0.0115 
0.0004 0.0006 
0.0000 0.0000 
0.0013 0.0025 
0.0000 0.0000 
0.0001 0.0008 

Columbia River 0.0000 0.0000 
Johnstone Strait 0.0325 0.0317 

0.0013 0.0000 
SEAK 0.0000 0.0012 0.0054 0.0000 
NCBC 0.0217 0.0043 0.0111 0.0000 

0.0011 0.0003 0.0000 0.0000 
Southern US Ocn sp 0.0013 0.0000 0.0032 0.0000 

North PS sp 0.0056 0.0015 0.0079 0.0000 
South PS sport 0.0000 0.0000 0.0000 0.0000 

Strait of Georgia sport 0.1111 0.2568 0.2179 0.0281 
Freshwater sport 0.1367 0.1621 0.0605 0.1428 
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Table C-9. Lower Strait of Georgia Hatchery base period data. Shading represents 
exploitation rates on mature fish. 

Stock Name Lower Strait of Georgia H (GSH) 
Age 2 Age 3 Age 4 Age 5 

1979-1982 Cohort Size 196,675 73,179 9,196 271 
0.0376 0.2269 0.9214 1.0000 
0.6038 0.8405 0.9921 1.0000 
1979-1982 
0.0000 0.0299 0.0710 
0.0006 0.0428 0.0277 0.1697 
0.0003 0.0901 0.0561 0.0428 

WCVltroll 0.0009 0.0299 0.0240 0.0000 
Southern US troll 0.0000 0.0000 0.0000 0.0000 

OS troll 0.0576 0.1872 0.0937 0.0995 
SEAKnet 0.0000 0.0017 

NBC 0.0020 0.0033 
0.0412 0.0115 
0.0004 0.0006 
0.0000 0.0000 
0.0013 0.0025 
0.0000 0.0000 
0.0001 0.0008 

Columbia River 0.0000 0.0000 
Johnstone Strait 0.0325 0.0317 

Fraser 0.0013 0.0000 
SEAK 0.0000 0.0012 0.0054 0.0000 
NCBC 0.0217 0.0043 0.0111 0.0000 

0.0011 0.0003 0.0000 0.0000 
0.0013 0.0000 0.0032 0.0000 
0.0056 0.0015 0.0079 0.0000 
0.0000 0.0000 0.0000 0.0000 
0.1111 0.2568 0.2179 0.0281 
0.1367 0.1621 0.0605 0.1428 
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Table C-10. Nooksack Fall base period data. Shading represents exploitation rates on 
mature fish. 

Stock Name 

1979-1982 Cohort Size 
Maturity rate 

Adult Equivalence 

Columbia River 
Johnstone Strait 

Fraser 
SEAK sport 
NCBC sport 
WCVI sport 

Southern US Ocn 
North PS sp 
South PS 

Strait of Georgia 
Freshwater 

Nooksack Fall (NKF) 
2 Age 3 4 

571,852 391,331 202,397 
0.0090 0.1498 0.8712 
0.5787 0.8212 0.9871 
1979-1982 Legal Catch 
0.0000 0.0007 0.0012 
0.0000 0.0046 0.0023 
0.0000 0.0050 0.0199 
0.0000 0.0788 0.1791 
0.0000 0.0077 0.0315 
0.0031 0.0331 
0.0000 0.0004 
0.0000 0.0016 
0.0045 0.0050 
0.0017 0.0073 

0.0000 
0.0018 0.0063 
0.0002 0.0004 
0.0000 0.0002 0.0002 
0.0153 0.0014 0.0000 
0.0003 0.0021 0.0018 
0.0000 0.0011 0.0027 
0.0289 0.0185 0.0532 
0.0458 0.0119 0.0101 
0.0141 0.0852 0.1269 
0.0130 0.0000 0.0000 
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Age 5 
12,219 
1.0000 
1.0000 

0.0000 
0.0191 

0.0000 
0.0000 
0.0000 
0.0000 
0.0739 
0.0090 
0.0577 
0.0000 



Table C-ll. Puget Sound Fall Fingerling base period data. Shading represents exploitation 
rates on mature fish. 

Stock Name 
5 

1979-1982 Cohort Size 315,685 164,164 72,760 6,804 
Maturity rate 0.0197 0.1422 0.8122 1.0000 

Adult Equivalence 0.5794 0.8156 0.9812 1.0000 
1979-1982 Rates by age 
0.0000 0.0046 0.0000 
0.0000 0.0003 0.0049 0.0000 
0.0000 0.0022 0.0140 0.0000 
0.0049 0.1000 0.1804 0.1985 
0.0000 0.0106 0.0351 
0.0002 0.0058 
0.0000 0.0001 
0.0000 0.0016 
0.0015 0.0016 
0.0017 0.0092 

Columbia River 0.0000 
Johnstone Strait 0.0012 0.0032 

0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0003 0.0012 0.0000 
0.0000 0.0012 0.0015 0.0000 
0.0000 0.0013 0.0009 0.0000 
0.0081 0.0202 0.0492 0.0639 

South PS sp 0.1827 0.0862 0.0617 0.0671 
Strait of Georgia sp 0.0086 0.0461 0.0205 0.0065 

Freshwater 0.0000 0.0000 0.0010 0.0000 
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Table C-12. Puget Sound Natural Fall base period data. Shading represents exploitation 
rates on mature fish. 

Stock Name Sound Natural Fall (PSN) 
Age 2 Age 3 Age 4 Age 5 

1979-1982 Cohort Size 209,427 113,554 50,491 4,747 
Matulity rate 0.0218 0.1493 0.8113 1.0000 

Adult uivalence 0.5813 0.8170 0.9811 1.0000 
Fishery 1979-1982 Legal Catch Exploitation Rates by 

SEAK 0.0000 0.0000 0.0042 0.0000 
NBC troll 0.0000 0.0004 0.0045 0.0000 
CBC troll 0.0000 0.0025 0.0141 0.0000 

WCVI troll 0.0044 0.0992 0.1864 0.2056 
Southern US troll 0.0000 0.0116 0.0338 0.0207 

GS troll 0.0001 0.0058 0.0179 0.0000 
SEAKnet 0.0000 0.0001 

NBC net 0.0000 0.0017 
CBC 0.0014 0.0015 

0.0017 0.0096 
Juan de Fuca net 

North PS 

Columbia River 0.0000 0.0000 
0.0012 0.0029 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0003 0.0010 0.0000 

WCVI 0.0000 0.0012 0.0013 0.0000 
0.0000 0.0018 0.0013 0.0000 
0.0119 0.0210 0.0492 0.0613 
0.1980 0.0882 0.0613 0.0613 

Strait of Georgia 0.0092 0.0438 0.0205 0.0073 
Freshwater 0.0000 0.0000 0.0010 0.0000 
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Table C-13. Puget Sound Fall Yearling base period data. Shading represents exploitation 
rates on mature fish. 

Stock Name 

1979-1982 Cohort Size 264,624 
Maturity rate 0.0338 

Adult Equivalence 0.5778 
1979-1982 

0.0000 
0.0000 
0.0000 
0.0009 

Southern US 0.0000 
GS troll 0.0003 

SEAK 0.0000 
NBC 0.0000 

0.0002 
0.0002 

Columbia River 
Johnstone Strait 0.0000 

0.0005 
0.0000 
0.0000 
0.0000 

Southern US Ocn sp 0.0000 
North PS 0.0098 
South PS sp 0.1581 

Strait of Georgia sp 0.0206 
Freshwater sp 0.0000 

0.8044 

0.0022 
0.0030 
0.0474 
0.0052 
0.0402 
0.0000 
0.0027 
0.0247 
0.0209 

0.0000 
0.0126 
0.0000 
0.0000 
0.0024 
0.0008 
0.0023 
0.0200 
0.1606 
0.0963 
0.0054 
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0.9659 

0.0037 
0.0112 
0.0239 
0.2027 
0.0070 

0.0011 
0.0011 
0.0000 
0.0504 
0.1010 
0.1007 
0.0000 

Age 5 
5,704 

1.0000 
1.0000 

0.0060 
0.0222 
0.0585 
0.0128 

0.0000 
0.0000 
0.0000 
0.0967 
0.0927 
0.1057 
0.0139 



Table C-14. Nooksack Spring base period data. Shading represents exploitation rates on 
mature fish. 

Stock Name 
Age 2 

1979-1982 Cohort Size 24,565 
Maturity rate 0.0304 

Adult Equivalence 0.5939 
1979-1982 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0046 
0.0030 
0.0191 

Columbia River 0.0000 
0.0043 

Fraser 0.0119 
SEAK sport 0.0000 
NCBC sport 0.0000 
WCVI sport 0.0000 

Southern US Ocn 0.0000 
North PS 0.0000 
South PS 0.0000 

Strait of Georgia 0.1381 
Freshwater 0.0000 

Nooksack 
Age 3 
11,645 
0.3743 
0.8302 

0.0000 
0.0228 
0.1417 
0.0000 
0.4271 
0.0000 
0.0000 
0.0049 
0.0698 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0241 
0.0096 
0.1336 
0.0000 
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0.9108 

0.0000 
0.0218 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0211 
0.0000 
0.1686 
0.0000 

Age 5 
71 

0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.9985 
0.0000 



Table C-15. Skagit SummerlFall Wild base period data. Shading represents exploitation 
rates on mature fish. 

Stock Name Skagit Wild (SKG) 
Age 2 Age 3 Age 4 Age 5 

1979-1982 Cohort Size 110,352 58,543 22,251 2,646 
Maturity rate 0.0135 0.1946 0.8106 1.0000 

Adult 0.5844 0.8267 0.9811 1.0000 
1979-1982 Legal Catch Exploitation Rates by age 

0.0000 0.0173 0.0165 0.0086 
0.0069 0.0254 0.0268 0.0000 
0.0093 0.0509 0.0370 0.0058 
0.0185 0.1218 0.0765 0.1462 
0.0000 0.0000 0.0000 0.0000 
0.0066 0.0254 
0.0000 0.0014 
0.0000 0.0073 
0.0175 0.0331 
0.0013 0.0132 

Columbia River 0.0000 0.0000 
0.0073 0.0103 
0.0000 0.0000 
0.0000 0.0016 
0.0071 0.0039 0.0080 0.0000 
0.0000 0.0013 0.0000 0.0000 
0.0000 0.0004 0.0000 0.0000 
0.0285 0.0119 0.0011 0.0432 
0.0092 0.0123 0.0198 0.0230 

Strait of Georgia 0.0441 0.0689 0.0221 0.0000 
Freshwater 0.0000 0.0000 0.0000 0.0146 
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Table C-16. Stillaguamish SummerlFall Wild base period data. Shading represents 
exploitation rates on mature fish. 

Stock Wild (STL) 
2 Age 4 Age 5 

1979-1982 Cohort Size 7,374 1,286 78 
Maturity rate 0.0138 0.8925 1.0000 

Adult Equivalence 0.5924 0.9893 1.0000 
1979-1982 tion Rates b 

SEAK troll 0.0000 0.0662 0.0000 
NBC troll 0.0000 0.0355 0.0000 0.0000 
CBCtroll 0.0000 0.1042 0.0000 0.0000 

WCVI troll 0.0000 0.1532 0.0778 0.0000 
Southern US troll 0.0000 0.0000 0.0000 0.0000 

GS troll 0.0000 0.0000 0.0000 0.0000 
SEAK 0.0028 0.0000 

NBC 0.0144 0.0321 
0.0144 
0.0157 

Columbia River 0.0000 
Johnstone Strait 0.0064 0.0111 

Fraser 0.0000 0.0000 
SEAK 0.0000 0.0000 
NCBC 0.0000 0.0111 0.0000 
WCVI 0.0000 0.0109 0.0000 

0.0000 0.0000 0.0000 0.0000 
0.0000 0.0055 0.0000 0.0000 
0.2333 0.0578 0.0264 0.2240 

Strait of Georgia 0.0187 0.0586 0.1019 0.0000 
Freshwater 0.0000 0.0000 0.0000 0.0000 
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Table C-17. Snohomish Summer/Fall Wild base period data. Shading represents 
exploitation rates on mature fish. 

Stock Name Snohomish Wild (SNO) 
2 Age 3 Age 4 Age 5 

1979-1982 Cohort Size 76,698 41,360 16,770 2,781 
Maturity rate 0.0093 0.1533 0.7413 1.0000 

Adult Equivalence 0.5732 0.8131 0.9741 1.0000 
1979-1982 

0.0000 
NBC troll 0.0069 0.0250 0.0249 0.0000 
CBCtroll 0.0093 0.0502 0.0345 0.0039 

WCVI troll 0.0184 0.1200 0.0712 0.0977 
Southern US 0.0000 0.0000 0.0000 0.0000 

GS troll 0.0065 0.0250 
SEAK 0.0000 0.0013 

NBC 0.0000 0.0072 
0.0174 0.0326 
0.0013 0.0131 

Columbia River 0.0000 0.0000 
Johnstone Strait 0.0072 0.0101 

Fraser 0.0000 0.0000 
SEAKsp 0.0000 0.0016 
NCBC sp 0.0070 0.0039 0.0074 0.0000 
WCVI 0.0000 0.0013 0.0000 0.0000 

Southern US Ocn 0.0000 0.0003 0.0000 0.0000 
North PS sp 0.0283 0.0118 0.0011 0.0289 
South PS sp 0.0091 0.0121 0.0184 0.0154 

Strait of Georgia 0.0438 0.0679 0.0206 0.0000 
Freshwater sport 0.0000 0.0000 0.0000 0.0089 
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Table C-18. Washington Coastal Fall Hatchery base period data. Shading represents 
exploitation rates on mature fish. 

Stock Name Washington Coastal Hatchery (WCH) 
Age 2 Age 3 Age 4 Age 5 

1979-1982 Cohort 126,901 67,291 30,532 7,120 
0.0976 0.1992 0.5926 1.0000 
0.6116 0.8l37 0.9593 1.0000 
1979-1982 Legal Catch Exploitation Rates by age 
0.0000 0.0512 0.1076 0.2082 
0.0000 0.0943 0.0812 0.l310 
0.0000 0.0046 0.0553 0.0066 
0.0000 0.0692 0.0445 0.0l36 

Southern US 0.0000 0.0219 0.0000 0.0000 
GS troll 0.0000 0.0000 0.0000 0.0000 

SEAKnet 0.0067 0.0000 
NBC net 0.0000 0.0029 
CBC net 0.0026 0.0021 

WCVI 0.0006 0.0064 
Juan de Fuca net 0.0002 0.0000 

North PS net 0.0000 0.0006 
OtherPS net 

Columbia River 
0.0008 0.0000 

Fraser 0.0000 0.0000 
SEAK sport 0.1303 0.0047 0.0035 0.0044 
NCBC sport 0.0000 0.0000 0.0000 0.0000 
WCVI sport 0.0024 0.0012 0.0000 0.0000 

Southern US Ocn sport 0.0000 0.0000 0.0035 0.0000 
North PS 0.0027 0.0110 0.0000 0.0000 
South PS 0.0000 0.0000 0.0000 0.0000 

Strait of Georgia 0.0000 0.0262 0.0000 0.0000 
Freshwater 0.0000 0.0000 0.0000 0.0000 
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Table C-19. Columbia Upriver Bright base period data. Shading represents exploitation 
rates on mature fish. 

Stock Name Columbia Upriver Brights (URB) 
Age 2 Age 3 Age 4 Age 5 

1979-1982 Cohort Size 337,179 203,681 111,797 27,524 
Maturity rate 0.0257 0.1116 0.5438 1.0000 

Adult Equivalence 0.5644 0.7899 0.9544 1.0000 
Fishery 1979-1982 Legal Catch 

SEAK 0.0000 0.0499 0.1652 
0.0000 0.0286 0.0635 0.0640 
0.0000 0.0142 0.0234 0.0099 
0.0003 0.0729 0.0728 0.0420 
0.0000 0.0057 0.0101 0.0033 
0.0000 0.0013 
0.0000 0.0037 
0.0013 0.0057 
0.0076 0.0104 
0.0004 0.0000 
0.0036 0.0011 
0.0001 0.0001 
0.0000 0.0000 

Columbia River 
Johnstone Strait 

0.0000 
0.0000 0.0033 

NCBC 0.0000 0.0000 0.0024 
0.0003 0.0000 0.0015 0.0000 
0.0000 0.0063 0.0068 0.0054 
0.0003 0.0051 0.0009 0.0058 

South PS 0.0011 0.0009 0.0000 
Strait of Georgia 
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Table C-20. Spdng Creek Hatchery base pedod data. Shading represents exploitation rates 
on mature fish. 

Stock 
Age 5 

1979-1982 Cohort 1,089 
MatUlity 1.0000 

Adult Equivalence 0.6553 0.9206 0.9953 1.0000 
FishelY 1979-1982 Legal Catch 

SEAK troll 0.0000 0.0000 0.0000 
NBC 0.0000 0.0003 0.0028 0.0000 
CBC troll 0.0000 0.0048 0.0129 0.0000 

WCVI troll 0.0056 0.3106 0.2694 0.2544 
Southern US troll 0.0032 0.4129 0.1061 0.0216 

GS troll 0.0003 0.0009 0.0000 0.0000 
SEAK 0.0000 0.0000 

NBC 0.0000 0.0000 
0.0004 0.0014 
0.0080 0.0029 
0.0047 0.0011 
0.0053 0.0052 
0.0017 0.0007 

Columbia River 
Johnstone Strait 

0.0001 
0.0000 0.0000 

NCBC 0.0000 0.0000 0.0000 0.0000 
WCVI 0.0034 0.0003 0.0000 0.0000 

Southern US Ocn sp 0.0446 0.0633 0.0187 0.0000 
North PS sp 0.0435 0.0166 0.0137 0.0000 
South PS sp 0.0037 0.0000 

Strait of Georgia 
Freshwater 
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Table C-21. Lower Bonneville Hatchery base pedod data. Shading represents exploitation 
rates on mature fish. 

Stock Name Lower Bonneville Hatchery (BON) 
2 3 4 5 

1979-1982 Cohort 402,991 
0.0101 
0.6191 0.8788 0.9988 1.0000 
1979-1982 Legal Catch 
0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 
0.0000 0.0019 0.0980 0.0000 

WCVI troll 0.0000 0.3803 0.3027 0.0000 
Southern US troll 0.0000 0.3192 0.0737 0.0000 

GS troll 0.0000 0.0000 0.0000 0.0000 
SEAKnet 0.0000 0.0000 

NBC 0.0000 0.0000 
0.0015 0.0000 
0.0012 0.0107 

Juan de Fuca net 0.0009 0.0012 
North PS 0.0000 0.0013 

0.0000 0.0000 

Columbia River 
Johnstone Strait 

Fraser 0.0000 
SEAKsp 0.0000 0.0000 
NCBC sp 0.0000 0.0000 0.0000 0.0000 
WCVI 0.0034 0.0063 0.0000 0.0000 

Southern US Ocn 0.0146 0.0367 0.0000 0.0000 
North PS sp 0.0077 0.0233 0.0421 0.0000 
South PS sp 0.0373 0.0055 0.0000 0.0000 

Strait of Georgia 
Freshwater 
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Table C-22. Fall Cowlitz Hatchery base period data. Shading represents exploitation rates 
on mature fish. 

Stock Name Fall Cowlitz Hatchery (CWF) 
Age 2 Age 3 Age 4 Age 5 

1979-1982 Cohort Size 198,271 114,628 52,503 3,721 
Maturity rate 0.0168 0.1287 0.8169 1.0000 

Adult Equivalence 0.5764 0.8130 0.9817 1.0000 
Fishery 1979-1982 Rates by age 

SEAK 0.0000 0.0725 0.0804 
NBC 0.0000 0.0086 0.0238 0.0000 
CBC 0.0000 0.0025 0.0000 0.0000 

WCVI 0.0000 0.1077 0.2095 0.3893 
Southern US 0.0000 0.1721 0.1432 0.0425 

GS 0.0000 0.0022 0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0065 
0.0013 0.0027 
0.0000 0.0000 

Juan de Fuca net 0.0049 0.0037 
North PS net 0.0000 0.0052 
OtherPS net 0.0000 0.0000 

Wash Coast net 0.0000 0.0012 
Columbia River 
Johnstone Strait 0.0011 

Fraser 0.0000 0.0000 .'. 
SEAK 0.0000 0.0000 0.0054 0.0000 
NCBC 0.0000 0.0000 0.0052 0.0000 
WCVI 0.0000 0.0000 0.0063 0.0000 

Southern US Ocn 0.0000 0.0595 0.0904 0.0000 
North PS 0.0000 0.0016 0.0000 0.0000 
South PS 0.0000 0.0000 0.0000 

Freshwater 
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Table C-23. Lewis River Wild base period data. Shading represents exploitation rates on 
mature fish. 

Stock Name Lewis River Wild (LRW) 
Age 2 Age 3 Age 4 Age 5 

1979-1982 Cohort Size 118,822 66,057 37,630 7,673 
Matudty rate 0.0472 0.1092 0.6600 1.0000 

Adult 0.5792 0.7976 0.9660 1.0000 
1979-1982 Legal Catch Exploitation Rates by age 

0.0000 0.0033 0.0780 0.1520 
0.0000 0.0107 0.0340 0.0095 
0.0000 0.0011 0.0089 0.0334 
0.0106 0.0452 0.0831 0.0000 
0.0021 0.0338 0.0000 
0.0000 0.0035 
0.0000 0.0000 
0.0000 0.0018 
0.0051 0.0011 
0.0000 0.0000 

Juan de Fuca 0.0010 0.0035 
North PS net 0.0051 0.0019 

0.0000 0.0000 

Columbia River 
Johnstone Strait 

Fraser 0.0000 
SEAKsport 0.0000 0.0000 0.0033 0.0048 
NCBC sport 0.0000 0.0000 0.0027 0.0000 
WCVI sport 0.0000 0.0000 0.0000 0.0000 

Southern US Dcn 0.0139 0.0143 0.0262 0.0237 
North PS 0.0046 0.0035 0.0000 0.0000 
South PS 0.0000 0.0000 

Strait of Georgia 
Freshwater 
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Table C-24. Willamette Spring Hatchery base period data. Shading represents exploitation 
rates on mature fish. 

Stock Name Willamette River 
2 Age 3 Age 5 

1979-1982 Cohort Size 67,455 37,595 496 
Maturity rate 0.0022 0.5109 1.0000 

Adult Equivalence 0.6305 0.8996 0.9935 1.0000 
1979-1982 
0.0016 0.0092 
0.0558 0.1633 0.0127 0.0000 
0.0032 0.0020 0.0000 0.0000 
0.0402 0.0520 0.0090 0.0000 
0.0029 0.0128 0.0000 
0.0000 0.0000 
0.0016 0.0000 
0.0043 0.0020 
0.0028 0.0000 
0.0000 0.0000 

Juan de Fuca 0.0005 0.0000 
North PS net 0.0000 0.0000 

0.0000 0.0000 

Columbia River 
Johnstone Strait net 

Fraser net 0.0000 0.0000 
SEAK sport 0.0000 0.0103 0.0002 0.0000 
NCBC sport 0.0000 0.0003 0.0000 0.0000 
WCVI 0.0000 0.0000 0.0000 0.0000 

Southern US Ocn 0.0136 0.0009 0.0036 0.0000 
North PS sport 0.0362 0.0018 0.0000 0.0000 
South PS 0.0000 0.0000 0.0000 0.0000 

Strait of Georgia 
Freshwater 
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Table C-25. Spdng Cowlitz Hatchery base period data. Shading represents exploitation 
rates on mature fish. 

Age 2 5 
152,299 12,461 92 
0.0770 0.9901 1.0000 
0.6785 0.9309 0.9990 1.0000 
1979-1982 

0.0000 0.0085 
0.0024 0.0469 0.0169 0.0000 
0.0000 0.0171 0.0000 0.0000 
0.0568 0.0983 0.0355 0.0000 
0.0613 0.2398 0.0215 0.0000 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0024 
0.0027 0.0016 
0.0002 0.0000 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 

Columbia River 
Johnstone Strait 

0.0000 
0.0000 0.0025 
0.0145 0.0016 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 

Southern US Ocn 0.1681 0.0359 0.0000 0.0000 
North PS 0.0292 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 
Strait of Georgia 

Freshwater 
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Table C-26. Columbia River Summer base peliod data. Shading represents exploitation 
rates on mature fish. 

Stock Name Columbia River Summers (SUM) 
3 4 5 

1979-1982 Cohort 

0.5481 0.7655 0.9497 1.0000 
1979-1982 Legal Catch Exploitation Rates by age 

0.0000 0.0000 0.1715 0.1035 
0.0162 0.0418 0.0146 0.0703 

CBC troll 0.0000 0.0320 0.0524 0.0379 
WCVI troll 0.0000 0.0438 0.1637 0.0000 

Southern US troll 0.0000 0.0000 0.0110 0.0000 
GS troll 0.0000 0.0049 0.0141 0.0000 

SEAKnet 0.0000 0.0000 
NBC 0.0000 0.0000 

0.0193 0.0050 
0.0036 0.0032 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 

Columbia River 
Johnstone Strait 

Fraser 0.0000 
SEAK sp 0.0000 0.0000 
NCBC sp 0.0000 0.0000 0.0177 0.0000 
WCVI 0.0000 0.0000 0.0000 0.0000 

Southern US Ocn 0.0000 0.0044 0.0108 0.0000 
North PS sp 0.0000 0.0000 0.0000 0.0000 
South PS sp 0.0000 0.0000 0.0000 

Strait of Georgia sport 
Freshwater sport 
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Table C-27. Oregon Coastal Fall NOlth Migrating base period data. Shading represents 
exploitation rates on mature fish. 

Stock Name Oregon Coastal (ORC) 
Age 2 Age 3 Age 4 5 

1979-1982 Cohort 616,030 289,028 142,508 39,136 
0.2357 0.1688 0.4800 1.0000 
0.6633 0.7992 0.9480 1.0000 
1979-1982 Legal Catch Exploitation Rates by age 

0.0000 0.0897 0.1763 0.2926 
0.0026 0.1530 0.1163 0.1379 

CBCtroll 0.0000 0.0094 0.0052 0.0024 
WCVI troll 0.0021 0.0499 0.0576 0.0239 

Southern US troll 0.0000 0.0111 0.0017 0.0013 
OS troll 0.0000 0.0000 0.0000 0.0000 

SEAK 0.0000 0.0006 
NBC 0.0000 0.0000 

0.0029 0.0004 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 

Columbia River 0.0000 0.0000 
Johnstone Strait 0.0003 0.0000 

Fraser 0.0000 0.0000 
SEAK 0.0000 0.0000 0.0060 0.0012 
NCBC 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0022 0.0000 
0.0044 0.0031 0.0070 0.0000 
0.0082 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 
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Table C-28. Washington Coastal Fall Wild base period data. Shading represents 
exploitation rates on mature fish. 

Stock Name 
Age 2 Age 4 Age 5 

1979-1982 Cohort Size 269,136 61,221 15,554 
Maturity rate 0.1216 0.5410 1.0000 

Adult 0.6227 0.8150 0.9541 1.0000 
1979-1982 Legal Catch Exploitation Rates by age 
0.0000 0.0543 0.1188 0.2130 
0.0000 0.0999 0.0896 0.1340 
0.0000 0.0049 0.0611 0.0068 
0.0000 0.0734 0.0491 0.0140 

Southern US troll 0.0000 0.0232 0.0000 0.0000 
GS troll 0.0000 0.0000 0.0000 0.0000 

SEAKnet 0.0069 0.0000 
NBC net 0.0000 0.0031 
CBC net 0.0026 0.0022 

WCVlnet 0.0006 0.0068 
Juan de Fuca net 0.0002 0.0000 

North PS net 0.0000 

Columbia River 
Johnstone Strait 0.0008 0.0000 

0.0000 0.0000 
SEAK 0.1342 0.0049 
NCBC 0.0000 0.0000 
WCVI 0.0025 0.0012 0.0000 0.0000 

Southern US Ocn 0.0000 0.0000 0.0038 0.0000 
North PS 0.0028 0.0117 0.0000 0.0000 
South PS 0.0000 0.0000 0.0000 0.0000 

Strait of Georgia sp 0.0000 0.0277 0.0000 0.0000 
Freshwater sp 0.0000 0.0000 0.0000 0.0000 
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Table C-29. Snake River Wild Fall base period data. Shading represents exploitation rates 
on mature fish. 

Stock Snake River Wild Fall (L YF) 

2 Age 3 4 Age 5 

1979-1982 Cohort Size 11,513 10,205 7,098 1,452 
Matulity rate 0.0669 0.2076 0.6522 1.0000 

Adult Equivalence 0.6021 0.8195 0.9652 1.0000 

1979-1982 Le 

0.0000 0.0681 
NBC troll 0.0000 0.0194 0.0422 0.1041 
CBC troll 0.0000 0.0282 0.0123 0.0000 

WCVI troll 0.0000 0.1260 0.2677 0.1400 
Southern US troll 0.0000 0.0969 0.1067 0.0391 

GS troll 0.0000 0.0000 0.0000 0.0000 
SEAK 0.0003 0.0000 

NBC 0.0025 0.0005 
0.0037 0.0009 
0.0000 0.0000 
0.0034 0.0021 
0.0000 0.0006 

0.0000 

Columbia River 
Johnstone Strait 

Fraser 0.0000 
SEAK 0.0000 0.0039 

0.0000 0.0000 0.0000 
0.0000 0.0048 0.0000 0.0000 

Southern US Ocn 0.0000 0.0280 0.0219 0.0065 
North PS sp 0.0000 0.0005 0.0000 0.0370 
South PS sp 0.0000 0.0000 0.0000 

Strait of Georgia 
Freshwater 
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Table C-30. Mid-Columbia River Bright Hatchery base period data. Shading represents 
exploitation rates on mature fish. 

Stock 

1979-1982 Cohort Size 
MatUllty rate 

Adult valence 
FishelY 

SEAK 
NBC troll 
CBC troll 

WCVI troll 
Southern US troll 

GS troll 
SEAK 

NBC 

Columbia River 
Johnstone Strait 

Fraser 
SEAK 

Southern US Ocn sp 
North PS sp 
South PS sp 

Strait of Georgia 
Freshwater 

Mid-Columbia River Bright Hatchery (MCB) 
Age 2 Age 3 Age 4 5 
37,012 20,341 10,517 2,494 
0.0257 0.1116 0.5438 1.0000 
0.5644 0.7899 0.9544 1.0000 
1979-1982 Legal Catch Exploitation Rates by age 
0.0000 0.0499 0.1652 0.2386 
0.0000 
0.0000 
0.0003 
0.0000 
0.0000 
0.0000 
0.0013 
0.0076 
0.0004 
0.0036 
0.0001 
0.0000 

0.0000 
0.0000 
0.0003 
0.0000 
0.0003 
0.0011 

0.0286 
0.0142 
0.0729 
0.0057 
0.0013 
0.0037 
0.0057 
0.0104 
0.0000 
0.0011 
0.0001 
0.0000 

0.0033 
0.0000 
0.0000 
0.0063 
0.0051 
0.0009 
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0.0635 
0.0234 
0.0728 
0.0101 
0.0055 

0.0024 
0.0015 
0.0068 
0.0009 
0.0000 

0.0640 
0.0099 
0.0420 
0.0033 
0.0000 

0.0000 
0.0000 
0.0054 
0.0058 
0.0000 



AppendixD 
Catches in fisheries modeled with the ceiling algorithm in the May 1997 calibration (9702) of 

the PSC Chinook Model 
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Table D-1. Catches in SEAK fisheries in May 1997 calibration (9702) of the PSC Chinook 
Model (shading represents base period for ceiling algorithm). 
Catches do not include catch of SEAK hatchery fish. 

SEAK Fisheries 
Troll Net 

1985 212,200 34,200 23,000 
1986 231,600 20,500 19,200 
1987 231,000 14,000 20,500 
1988 217 ,100 17,400 22,200 
1989 224,200 18,500 26,800 
1990 263,600 16,100 41,400 
1991 231,600 20,000 45,100 
1992 162,500 24,000 35,300 
1993 211,300 16,500 42,700 
1994 177,100 23,300 35,500 
1995 115,200 28,600 34,900 
1996 108,100 9,200 29,100 
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Table D-2. Catches in NCBC fishelies in May 1997 calibration (9702) of the PSC 
Chinook Model (shading represents base period for ceiling algorithm). 

NCBC Fishelies 
CBC Troll NBC Net 

1985 186,723 28,818 63,177 27,141 9,867 
1986 152,999 52,556 38,061 55,391 12,619 
1987 177,457 64,016 38,579 21,395 13,827 
1988 152,369 31,104 27,550 21,224 19,307 
1989 207,679 19,093 42,005 6,275 35,650 
1990 154,116 27,312 32,132 28,489 31,967 
1991 194,015 27,853 49,303 15,024 32,496 
1992 142,268 42,308 35,004 17,030 37,881 
1993 161,719 24,484 35,883 7,791 38,232 
1994 164,795 20,136 18,910 9,310 38,947 
1995 56,425 4,589 24,300 3,992 30,000 
1996 15 1 19,340 3,090 11,000 

Troll: Areas 1-11 and 30 (North 1-5, Central 6-11 and 30) 
Net and Sport: Areas 1-10 (North 1-5, Central 6-30). All net catches include small chinook. 
Terminal exclusions not reported included in this table are: (1) Area 4 net does not include 
catches in River Gap Slough fishery recorded on Records of Management Strategies; and (2) 
Area 8 net does not include large mesh gi1lnet fishery. 
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Table D-3. Catches in West Coast Vancouver Island fisheries in May 1997 calibration (9702) 
of the PSC Chinook Model (shading represents base period for ceiling algorithm). 
Troll catch includes Outside sport catch. 

1985 367,112 13,177 
1986 353,180 10,881 
1987 426,273 19,679 
1988 443,821 36,444 
1989 263,601 29,500 
1990 366,396 56,861 
1991 261,363 78,144 
1992 387,325 42,828 
1993 342,286 49,904 
1994 178,028 39,000 
1995 102,992 9,500 
1996 3,622 1,873 

Troll: Areas 21,23-27, and 121-127 
Net: Areas 21, and 23-27 
Sport: Areas 22 and 23 catch inside surfline beginning on August 1; 
Nootka Sound (Area 24) catch after July 15 obtained from fishery officers or 
unpublished reports .. 
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Table D-4. Catches in Strait of Georgia fisheries in May 1997 calibration (9702) of the PSC 
Chinook Model (shading represents base period for ceiling algorithm). 

Fisheries 
Sport 

1985 55,686 234,838 
1986 43,899 181,896 
1987 38,695 121,081 
1988 19,611 119,117 
1989 28,474 l32,846 
1990 34,384 111,914 
1991 32,230 115,523 
1992 37,249 116,579 
1993 33,237 129,200 
1994 12,988 74,570 
1995 3 66,810 
1996 2 101,680 

Troll: Areas l3-18, and 29 
Net: Areas 14-19,28, and 29 
Sport: Areas l3-19, 19b, 28, and 29 
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Table D-5. Catches in Washington and Oregon fisheries in May 1997 calibration (9702) of the 
PSC Chinook Model (shading represents base period for ceiling algorithm). 

W NOR Fisheries North of Cape Falcon 

1985 67,216 31,700 
1986 82,000 23,000 
1987 126,000 44,500 
1988 157,000 19,400 
1989 140,000 20,800 
1990 112,383 32,900 
1991 88,423 13,300 
1992 100,318 19,000 
1993 64,934 13,700 
1994 8,400 0 
1995 18,500 600 
1996 23,200 200 

Troll: WA Areas 1-4,5,6, 6A, 6C, 7, 7A, and OR Area 1-2 
Sport: WA Areas 1-4, and OR Areas 1-2 

D-6 



Table D-6. Catches in Puget Sound fisheries in May 1997 calibration (9702) of the PSC 
Chinook Model (shading represents base period for ceiling algorithm). 

1985 56,877 92,603 46,363 
1986 84,000 88,000 38,000 
1987 67,000 59,000 40,000 
1988 48,000 63,000 42,000 
1989 61,000 75,000 26,000 
1990 58,273 71,000 13,902 
1991 44,782 48,859 15,143 
1992 45,226 51,656 14,938 
1993 39,350 41,034 15,484 
1994 7,500 40,800 19,400 
1995 14,200 53,500 10,100 
1996 4,400 

North Sport: Areas 5-7 
South Sport: Areas 8-13 
North Net: Areas 5, 6, 6A, 6C, 7, 7 A 
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AppendixE 
Forecast file (.fcs) used in the May 1997 calibration (9702) 
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79 , First year in EV file(used for checking year input) 
MAT97.MAT , Maturation Schedule 
AKS, Alaska Spring 
2, read in maturity schedule 
1, Escapement 
3, First age of data 
1, Minimum number of ages per brood 
79,0,1, 10377 
80,0,1, 13157 
81,0,1, 12843 
82,0,1, 24939 
83,0,1, 21873 
84,0,1, 29103 
85,0,1, 23409 
86,0,1, 39370 
87,0,1, 33245 
88,0,1, 25232 
89,0,1, 25315 
90,0,1, 16434 
91,0,1, 13428 
92,0,1, 13594 
93,0,1, 20051 
94,0,1, 15856 
95,0,1, 13683 
96,0,1, 18888 
97,0,1,0 
98,0,1,0 
99,0,1,0 
NTH, North/Central BC 
1, Adjustment to maturation rate 
2, terminal run adults 
3, First age of data 
1, Minimum number of ages per brood 
79,0,1, 65589 
80,0,1, 73819 
81,0,1, 77497 
82,0,1, 81130 
83,0,1, 79798 
84,0,1, 104271 
85,0,1, 137688 
86,0,1, 160810 
87,0,1, 146249 
88,0,1,170827 
89,0,1, 182280 
90,0,1,171153 
91,0,1, 156892 
92,0,1, 189062 
93,0,1, 186829 
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94,0,1, 139368 
95,0,1, 113728 
96,0,1,209390 
97,0,1,0 
98,0,1,0 
99,0,1,0 
FRE, Fraser Early 

1, Adjustment to maturation rate 
2, Escapement + commercial gill net 
3, First age of data 
1, Minimum number of ages per brood 

79,0,1, 104568 
80,0,1, 68973 
81,0,1, 64315 
82,0,1, 81206 
83,0,1, 72672 
84,0,1, 93287 
85,0,1, 122149 
86,0,1, 144836 
87,0,1, 128095 
88,0,1, 129394 
89,0,1, 101605 
90,0,1, 129910 
91,0,1, 110503 
92,0,1, 93570 
93,0,1, 89587 
94,0,1, 126656 
95,0,1, 110200 
96,0,1, 169330 
97,0,1,0 
98,0,1,0 
99,0,1,0 

FRL, Lower Fraser Late (Harrison) 
1, Adjustment to maturation rate 
1, Escapement 
3, First age 
1, Minimum number of ages per brood 

79,0,1, 126879 
80,0,1, 126457 
81,1, 36419, 
82,1, 30246, 
83,1, 16238, 
84,1, 48792, 
85,1, 60075, 
86,1, 5528, 
87,1, 11644, 
88,1, 2233, 
89,1, 47542, 

61059, 
80578, 
73682, 
62732, 

103228, 
146557, 
50352, 
29410, 
18859, 

9186 
5605 

10859 
7507 

11590 
7204 

16796 
3331 
7233 
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90,1, 5175, 
91,1, 30172, 
92,1, 30783, 
93,1, 45224, 
94,1, 2476, 
95,1, 9377, 
96,1, 12824, 
97,1, 44750, 
98,0,1,0 
99,0,1,0 

167020, 
40729, 
96329, 
65387, 
86104, 
12415, 
23108, 
32850, 

RBH, WCVI Hatchery 

3908 
19737 
3300 
8144 
2476 
7841 
1136 
2440 

2, read in maturity schedule 
5, Term Run + native - jacks excluded - MORE THAN ONE STOCK 
2, Number of stocks to use same EV factors 

RBT, Stock For same EV's 
3, First age 
1, Minimum number of ages 

79,1, 84035, 16674, 6378 
80,1, 27016, 61355, 2281 
81,1, 63980, 23452, 10101 
82,1, 67485, 72390, 10826 
83,1, 35858, 83290, 32597 
84,1, 28993, 100402, 26151 
85,1, 61958, 55389, 13683 
86,1, 9454, 56664, 10989 
87,1, 80390, 13264, 6386 
88,1, 64701, 100693, 1280 
89,1, 95644, 93697, 33249 
90,1, 98047, 122677, 33480 
91,1, 94872, 175226, 90558 
92,1, 97067, 137524, 59026 
93,1,120935, 161510, 55930 
94,1, 7361, 127986, 51502 
95,1, 859, 16998, 44533 
96,1, 63785, 12542, 8992 
97,1, 17382, 93028, 8926 
98,0,1,0 
99,0,1,0 

GSQ, Upper Georgia Strait 
1, Automatic mat rate adjustment 
1, Escapement - age structure based on Quinsam index 
3, First age 
1, Minimum number of ages to fit 

79,0,1, 13916 
80,1, 60, 
81,1, 110, 
82,1, 397, 
83,1, 1155, 

4270, 
1425, 
5734, 
4030, 

3146 
9430 
7720 
8499 
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84,1, 973, 
85,1, 294, 
86,1, 1681, 
87,1, 5755, 
88,1, 387, 
89,1, 4027, 
90,1, 619, 
91,1, 1184, 
92,1, 457, 
93,1, 1885, 
94,0,1, 3770 
95,0,1, 9400 
96,0,1, 7500 
97,0,1,0 
98,0,1,0 
99,0,1,0 

4285, 
5497, 
8739, 
7006, 

11911, 
3745, 

11757, 
6040, 

10218, 
762, 

3751 
4637 

15358 
15039 
3842 

13878 
5304 
6067 
6242 
1523 

GST, Lower Georgia Strait 
1, Automatic mat rate adjustment 
1, Escapement age structure based on BQR 
3, First age 
1, Minimum number of ages to fit 

79,1, 8742, 3777, 116 
80,1, 5148, 6612, 189 
81,1, 1688, 8807, 270 
82,1, 2575, 7107, 485 
83,1, 4160, 5060, 391 
84,1, 7432, 3826, 453 
85,1, 3409, 2170, ° 
86,1, 1203, 2167, 436 
87,1, 428, 2992, 590 
88,1, 2240, 5584, 711 
89,1, 5338, 2587, 212 
90,1, 1999, 6160, 271 
91,1, 8412, 5350, 811 
92,1, 7354, 5815, 171 
93,0,1, 11018 
94,0,1, 10202 
95,0,1, 20282 
96,0,1, 24670 
97,0,1, ° 
98,0,1, ° 
99,0,1,0 
GSH, L. Georgia Str Hatchery 

2, Read in maturity schedule 
2, Terminal run facilities and natural spawning 
3, First Age 
1, Minimum number of ages 

79,1, 7768, 3356, 103 
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80,1, 4167, 
81,1, 949, 
82,1, 1486, 
83,1, 3303, 
84,1, 6797, 
85,1, 9733, 
86,1, 4258, 
87,1, 1044, 
88,1, 1553, 
89,1, 7414, 
90,1, 2598, 
91,1, 6483, 
92,1, 5689, 
93,0,1, 11093 
94,0,1, 10783 
95,0,1, 5615 
96,0,1, 8455 
97,0,1,0 
98,0,1,0 
99,0,1,0 

5352, 
4956, 
4100, 
4018, 
3498, 
6198, 
7672, 
7304, 
3872, 
3593, 
8008, 
4123, 
4498, 

153 
152 
280 
310 
414 

° 1545 
1440 
493 
294 
352 
625 
132 

E-6 



NKF, Nooksack Fall (Nooksack/Samish) 
0, No Adjustment 
2, Terminal Run 
3, First Age 
1, Minimum number of ages to fit 
79,0,1, 82790 
80,0,1,113292 
81,0,1, 90282 
82,0,1,111772 
83,0,1, 83361 
84,0,1,133521 
85,0,1,136902 
86,0,1,111231 
87,0,1, 67749 
88,0,1, 50918 
89,0,1, 75652 
90,0,1,105152 
91,0,1, 41085 
92,0,1, 27703 
93,0,1, 36504 
94,0,1, 29115 
95,0,1, 22468 
96,0,1, 28700 
97,0,1, 34000 
98,0,1, 0 
99,0,1, 0 
PSF, Puget Sound Fingerling (Included with PSY) 
0, No Adjustment 
5, Terminal Run MORE than 1 stock 
2, Number of stocks 
PSY, Stock ID for using same EVs 
3, First Age 
1, Minumum number of years 
79,0,1, 53050 
80,0,1, 67691 
81,0,1, 75073 
82,0,1, 50039 
83,0,1, 56512 
84,0,1, 77796 
85,0,1, 62493 
86,0,1, 60276 
87,0,1, 71909 
88,0,1, 79297 
89,0,1, 98384 
90,0,1, 84122 
91,0,1, 54981 
92,0,1, 39660 
93,0,1, 44559 
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94,0,1, 60211 
95,0,1, 94686 
96,0,1, 62832 
97,0,1, 78735 
98,0,1, ° 
99,0,1, ° 
PSN, Puget Sound Natural 
0, No Adjustment 
2, Telminal Run 
3, First Age 
1, Minimum number of ages 
79,0,1, 28435 
80,0,1, 23341 
81,0,1, 12131 
82,0,1, 13438 
83,0,1, 29377 
84,0,1, 23234 
85,0,1, 27595 
86,0,1, 23951 
87,0,1, 42059 
88,0,1, 47124 
89,0,1, 51605 
90,0,1, 61372 
91,0,1, 37257 
92,0,1, 26453 
93,0,1, 21252 
94,0,1, 31428 
95,0,1, 36581 
96,0,1, 19065 
97,0,1, 19041 
98,0,1, ° 
99,0,1, ° 
NKS, Nooksack Spring 

0, No adjustment 
1, Escapement 
3, First age 
1, Minimum number of ages 

79,0,1, ° 
80,0,1, 1821 
81,0,1, 1549 
82,0,1, 479 
83,0,1, 510 
84,0,1, 689 
85,0,1, 946 
86,0,1, 679 
87,0,1, 638 
88,0,1, ° 
89,0,1, ° 
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90,0,1, ° 
91,0,1, ° 
92,0,1, ° 
93,0,1, ° 
94,0,1, ° 
95,0,1, ° 
96,0,1, ° 
97,0,1, ° 
98,0,1, ° 
99,0,1, ° 
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SKG, Skagit SummerlFall Natural 
1, Automatic Maturity Rate Adjustment 
2, Tenninal Run 
3, First Age 
2, Minimum number of ages needed for EV calculation 
79,0,1,24124 
80,1, 4760, 
81,1, 4456, 
82,1, 4159, 
83,1, 2918, 
84,1, 6306, 
85,1, 4658, 
86,1, 969, 
87,1, 3892, 
88,1, 1746, 
89,1, 3856, 
90,1, 2019, 
91,1, 506, 
92,1, 424, 
93,1, 385, 
94,1, 1183, 
95,1, 957, 
96,1, 1211, 
97,1, 643, 
98,0,1, ° 
99,0,1, ° 

24924, 
14280, 
16862, 
9197, 
7746, 

20062, 
13525, 
6330, 

10936, 
6390, 

12113, 
4409, 
6358, 
4617, 
3732, 
6030, 
8659, 
3722, 

1203 
2694 
3032 
3155 
1712 
1171 
8047 
3122 
2302 
3145 
5249 
3649 
2332 
1924 
1274 
2465 
2382 
1992 

STL, StiUaguamish SummerlFall Natural 
0, No Adjustment 
1, Escapement 
3, First Age 
1, Minimum number of ages for EV calculations 
79,0,1, 1042 
80,0,1, 821 
81,0,1, 630 
82,0,1, 773 
83,0,1, 387 
84,0,1, 374 
85,0,1, 1409 
86,0,1, 1277 
87,0,1, 1321 
88,0,1, 717 
89,0,1, 811 
90,0,1, 842 
91,0,1, 1632 
92,0,1, 780 
93,0,1, 928 
94,0,1, 954 
95,0,1, 822 
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96,0,1, 1384 
97,0,1, 928 
98,0,1, ° 
99,0,1, ° 
SNO, Snohomish SummerlFall Natural 
0, No Adjustment 
2, Tenninal Run 
3, First Age 
1, Minimum number of ages 
79,0,1, 13583 
80,0,1, 17616 
81,0,1, 9776 
82,0,1, 9112 
83,0,1, 11052 
84,0,1, 8819 
85,0,1, 9352 
86,0,1, 8664 
87,0,1, 6967 
88,0,1, 7744 
89,0,1, 6263 
90,0,1, 8437 
91,0,1, 5046 
92,0,1, 4355 
93,0,1, 5498 
94,0,1, 5037 
95,0,1, 5851 
96,0,1, 7822 
97,0,1, 5200 
98,0,1, ° 
99,0,1, ° 
WCH, Washington Coastal Fall Hatchery 

1, Automatic mat rate adjustment 
2, Terminal Run without jacks 
3, First Age 
1, Minimum number of years 

79,0,1,24200 
80,0,1,31255 
81,0,1,23191 
82,0,1, 19401 
83,0,1, 15551 
84,0,1,21877 
85,0,1,21193 
86,0,1,23452 
87,0,1,44661 
88,0,1, 78721 
89,0,1, 77163 
90,0,1,47766 
91,0,1,51599 
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92,0,1,68550 
93,0,1,60355 
94,0,1,47047 
95,0,1,53251 
96,0,1,60105 
97,0,1, ° 
98,0,1, ° 
99,0,1, ° 
URB, Columbia River UpRiver Brights only NO MCBs 

2, read in maturity schedule-do not adjust 
2, Terminal Run Adults 
3, First Age 
1, Minimum number of ages 

79,1, 9400, 64500, 15300 
80,1, 11900, 29200, 35700 
81,1, 7700, 45600, 13000 
82,1, 35200, 29100, 14600 
83,1, 28400, 47800, 9800 
84,1, 35900, 76800, 17100 
85,1, 64900, 80400, 51000 
86,1, 91100, 149200, 39600 
87,1,102300, 217500, 98200 
88,1, 34100, 192500, 109300 
89,1, 30700, 66100, 161200 
90,1, 8800, 70100, 67800 
91,1, 9800, 26200, 61600 
92,1, 17600, 37700, 24300 
93,1, 13400, 62300, 26700 
94,1, 13000, 63100, 56400 
95,1, 18400, 19800, 66200 
96,1, 50300, 72300, 18700 
97,1, 10100, 107000, 49300 
98,0,1, ° 
99,0,1, ° 

SPR, Spring Creek Tules 
2, read in maturity schedule-do not adjust 
2, Terminal Run Adults 
3, First age 
1, Minimum number of ages 

79,1, 66500, 28000, 700 
80,1, 57300, 40300, 200 
81,1, 59700, 25300, 1300 
82,1, 94400, 26200, 200 
83,1, 14400, 14100, 300 
84,1, 39200, 8100, 200 
85,1, 24300, 8100, 800 
86,1, 9800, 6600, 200 
87,1, 5500, 3500, 100 
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88,1, 7200, 
89,1, 15100, 
90,1, 10300, 
91,1, 42500, 
92,1, 19200, 
93,1, 8300, 
94,1, 13400, 
95,1, 26700, 
96,1, 28300, 
97,1, 14100, 
98,0,1, ° 
99,0,1, ° 

4700, 
11100, 
8200, 
8800, 
9800, 
7900, 
4000, 
6300, 
4700, 
7600, 

BON, Bonneville Tules 

100 
600 
500 

1100 
500 
600 

1100 
800 
100 
200 

2, read in maturity schedule-do not adjust 
5, Terminal Run - more than one stock 
2, Number of stocks with same EV factors 

CWF, Stock using same EV's (BON plus CWF equal in-river LRH) 
3, First Age 
1, Minimum number of ages for brood year 

79,1, 50900, 57400, 10400 
80,1, 35900, 63100, 6500 
81,1, 46600, 43100, 5100 
82,1, 86200, 48400, 4800 
83,1, 44900, 40600, 2500 
84,1, 52900, 47900, 1600 
85,1, 62000, 42700, 6300 
86,1, 96800, 49300, 8500 
87,1, 237300 ,98700, 7900 
88,1, 27300, 270800, 11700 
89,1, 25500, 57300, 48100 
90,1, 16000, 33500, 8600 
91,1, 39400, 19700, 3500 
92,1, 29600, 30400, 2600 
93,1, 20500, 28000, 3800 
94,1, 24500, 24300, 4800 
95,1, 24100, 17000, 5200 
96,1, 37200, 36300, 1900 
97,1, 25300, 26200, 2700 
98,0,1, ° 
99,0,1, ° 

LRW, Lewis River Wild - Columbia River 
2, read in maturity schedule-do not adjust 
2, Terminal Run Adults 
3, First Age 
1, Minimum number of ages for brood year 

79,1, 11800, 16500, 4400 
80,1, 7400, 23700, 7700 
81,1, 3500, 18200, 3300 
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82,1, 4500, 
83,1, 2200, 
84,1, 2300, 
85,1, 4400, 
86,1, 8400, 
87,1, 13400, 
88,1, 3700, 
89,1, 4500, 
90,1, 1200, 
91,1, 5600, 
92,1, 1200, 
93,1, 4700, 
94,1, 1800, 
95,1, 1800, 
96,1, 1300, 
97,1, 100, 
98,0,1, ° 
99,0,1, ° 

5300, 
11100, 
6900, 
5100, 

12600, 
18400, 
25700, 
12400, 
8400, 
7000, 
7700, 
3700, 
9000, 
4800, 
7900, 
3100, 

3200 
3500 
4000 
3700 
3200 
6000 

11800 
21000 

9100 
6600 
2900 
4700 

900 
9300 
4700 
4300 

WSH, Willamette Spring Hatchery - includes Sandy river 
2, read in maturity schedule-do not adjust 
2, TeIminal Run 
3, First Age 
1, Minimum number of ages for brood year 

79,1, 18263, 29996, 367 
80,1, 21453, 20491, 1123 
81,1, 26089, 30507, 631 
82,1, 44496, 31870, 713 
83,1, 35145, 25560, 515 
84,1, 44823, 39682, 1131 
85,1, 36367, 30953, 1022 
86,1, 46943, 23930, 713 
87,1, 59373, 34967, 513 
88,1, 65609, 52385, 1025 
89,1, 42818, 68508, 1223 
90,1, 65156, 64436, 1747 
91,1, 38765, 67787, 2902 
92,1, 22079, 58114, 2631 
93,1, 25210, 41798, 1310 
94,1, 25923, 26018, 663 
95,1, 16964, 25552, 848 
96,0,1,37400 
97,0,1,30000 
98,0,1, ° 
99,0,1, ° 

CWS, Cowlitz-Kalama-Lewis Springs (trib rtrns adjusted for mnstem catch) 
0, No adjustment 
2, Telminal Run 
3, First Age (3 4 5+) 
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1, minimum number of ages 
79,0,1, 19810 
80,1, 18837, 9506, 148 
81,1, 24031, 9871, 248 
82,1, 17722, 13746, 178 
83,1, 23357, 6438, 81 
84,1, 23846, 5645, 24 
85,1, 11313, 3041, 11 
86,1, 13279, 3316, 66 
87,1, 28791, 8122, 38 
88,1, 13749, 11060, 83 
89,1, 9961, 12032, 336 
90,1, 10162, 8073, 606 
91,1, 12060, 7171, 661 
92,1, 13979, 4209, 151 
93,1, 10757, 8054, 97 
94,1, 3201, 4007, 207 
95,1, 1774, 4147, 198 
96,0,1, 4500 
97,1, 2400, 2100, 100 
98,0,1, ° 99,0,1, ° SUM, Columbia River Upriver summers upper columbia only computed from data in BA 
0, No adjustment 
1, Escapement 
3, First age 
1, minimum number of ages 

79,0,1, 25567 
80,0,1, 23529 
81,0,1, 17130 
82,0,1, 13627 
83,0,1, 11964 
84,0,1, 16361 
85,0,1, 19292 
86,0,1, 18302 
87,0,1, 22495 
88,0,1, 20198 
89,0,1, 24499 
90,0,1, 18363 
91,0,1, 14343 
92,0,1, 10258 
93,0,1, 15299 
94,0,1, 16556 
95,0,1, 15000 
96,0,1, 16100 
97,0,1, 16700 
98,0,1, ° 
99,0,1, ° 
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ORC, Oregon Coastal Far North Falls - new estimates from R. Williams 
2, read in maturity schedule includes far north ONLY 
1, Escapement 
3, First Age 
1, minimum number of ages per brood 

79,0,1, 33875 
80,0,1, 48590 
81,0,1, 40768 
82,0,1, 50117 
83,0,1, 33718 
84,0,1, 54073 
85,0,1, 70231 
86,0,1, 85091 
87,1, 15745, 
88,1, 2888, 
89,1, 9748, 
90,1, 11758, 
91,1, 3847, 
92,1, 14205, 
93,1, 19451, 
94,1, 2054, 
95,1, 17217, 
96,1, 29807, 
97,1, 3035, 
98,0,1, ° 
99,0,1, ° 

25861, 
57608, 
10341, 
25844, 
25459, 
17876, 
8778, 

44806, 
3432, 

24241, 
41093, 

28156 
46694 
48292 
15393 
28928 
39642 
5857 

15405 
30662 
6662 

19283 

WCN, Washington Coastal Natural 
1, Automatic adjustment 
2, Terminal Run 
3, First Age 
1, Minimum number of ages 

79,0,1, 25800 
80,0,1, 39900 
81,0,1, 32600 
82,0,1, 36300 
83,0,1, 22500 
84,0,1, 42000 
85,0,1, 33100 
86,0,1, 48500 
87,0,1, 71400 
88,0,1, 79700 
89,0,1, 93000 
90,0,1, 75900 
91,0,1, 49700 
92,0,1, 52500 
93,0,1, 47800 
94,0,1, 46900 
95,0,1, 45900 
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96,0,1, 51400 
97,0,1, ° 
98,0,1, ° 
99,0,1, ° 
L YF, Lyons Ferry Fall Chinook ESA 

0, No adjustment 
1, Escapement (Lower Granite PFMC Table B16) 97 esc est by Simmons 
3, First age assumes term mn to esc in first stage 
1, Minimum number of ages to fit output equals 1788 (preseason) to esc (504) 

79,0,1,500 
80,0,1,450 
81,0,1,340 
82,0,1, 720 
83,0,1,428 
84,0,1,324 
85,0,1,438 
86,0,1,449 
87,0,1,253 
88,0,1,368 
89,0,1,295 
90,0,1, 78 
91,0,1,318 
92,0,1,533 
93,0,1, 742 
94,0,1,406 
95,0,1,350 
96,0,1, 749 
97,0,1,506 
98,0,1, ° 
99,0,1,0 

E-17 



MCB, Mid Columbia Brights BUBs and PUBs CORRECTED 2/14/95 
0, No adjustment 
2, Tenninal run 
3, First age 
1, Minimum number of ages to fit 

79,0,1, ° 
80,0,1, ° 
81,1, 300, 
82, 1, 2700, 
83,1, 2700, 
84, 1, 900, 
85, 1, 1000, 
86,1, 7200, 
87, 1, 13600, 
88, 1, 7400, 
89, 1, 9500, 
90,1, 4600, 
91, 1, 6200, 
92, 1, 6400, 
93, 1, 4900, 
94, 1, 3100, 
95, 1, 8300, 
96, 1, 23100, 
97,1, 4000, 
98,0,1, ° 
99,0,1, ° 

4100, 
4200, 

10100, 
6200, 
2400, 
9300, 

37500, 
58500, 
33300, 
26800, 
12800, 
17500, 
15500, 
18100, 
10500, 
26500, 
53200, 

100 
1900 
1700 
4600 
2300 

800 
5900 

12000 
50500 
27800 
16900 
7300 
7100 

10700 
11700 
10000 
14900 
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AppendixF 
Hatchery production data used in the May 1997 calibration (9702) of the 

PSC Chinook Model 
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Table F-l. Hatchery production data and parameters used in calibration 9702 of the PSC Chinook ModeL Changes in production are relative to the 
1979-1981 average. A negative value indicates a decrease in production of that stock. 

Upper Strait Lower Strait of Lower Strait of 
Stock North/Central BC Fraser Early WCVI Hatchery of Georgia Georgia Natural Georgia Hatchery Nooksack Fall 

Ricker A 4.976 2.197 4.544 4.929 4.616 2.866 4.02 
Survival to 

Age 1 0.0565 0.0054 0.0715 0.064 0.0659 0.0115 0.0624 
Maximum % 

of 10% 30% 100% 30% 30% 100% 100% 
Escapementl 

Brood Year Change in Production from 1979-1981 average 
1982 380,485 1,510,398 3,277,114 83,391 571,537 1,402,425 6,918,715 
1983 1,277,632 1,625,614 4,597,102 474,010 626,087 2,706,834 3,719,931 
1984 2,211,949 4,056,898 3,971,073 2,244,491 555,507 2,274,896 -1,429,162 
1985 2,214,031 5,481,988 5,404,619 2,631,964 513,514 7,062,021 -1,785,632 
1986 4,396,666 9,615,164 8,087,345 2,796,751 914,552 9,631,567 1,977,133 
1987 5,638,063 11,210,313 9,373,750 2,656,502 2,813,857 14,247,391 -169,873 
1988 5,745,745 11,027,829 9,642,939 2,798,903 2,901,906 13,273,967 -3,363,201 
1989 5,265,697 7,313,257 12,778,691 3,533,725 2,156,982 14,438,914 1,587,052 
1990 5,503,942 7,758,271 12,351,616 3,336,705 1,999,463 18,065,761 -909,508 
1991 5,378,592 6,870,601 12,597,599 3,403,061 4,832,179 11,915,933 1,701,524 
1992 5,501,898 4,211,245 15,410,962 3,075,514 6,860,450 10,070,557 1,701,524 
1993 4,537,622 3,273,046 12,770,834 1,256,070 5,699,755 8,078,430 1,701,524 
1994 5,237,550 5,296,084 10,000,000 2,921,015 4,800,000 13,227,720 1,701,524 
1995 5,237,550 5,296,084 10,000,000 2,921,015 4,800,000 13,227,720 1,701,524 
1996 5,237,550 5,296,084 10,000,000 2,921,015 4,800,000 13,227,720 1,701,524 
1997 5,237,550 5,296,084 10,000,000 2,921,015 4,800,000 13,227,720 1,701,524 

lWhile the capability exists to model supplementation for any stock, the Lower Strait of George Natural is currently the only stock for which this 
option is enabled. 



Table F-1 (cont.). Hatchery production data and parameters used in calibration 9702 of the PSC Chinook Model. Changes in production are relative 
to the 1979-1981 average. A negative value indicates a decrease in production of that stock. 

Puget Sound Fall Puget Sound Fall WACoastal Spring Creek Lower Bonneville Fall Cowlitz Mid-Columbia 
Stock Fingerling Yearling Hatchery Hatchery Hatchery Hatchery Bright Hatchery_ 

Ricker A 4.02 4.15 3.664 5.101 4.647 3.627 4.53 
Survival to 

Age 1 0.0624 0.0161 0.05614 0.0792 0.0167 0.0159 0.072 
Maximum % 

of 100% 100% 100% 100% 100% 100% 100% 
Escapement! 
Brood Year Change in Production from 1979-1981 average 

1982 8,899,716 -236,381 655,014 -233,389 -1,068,839 -16,220,747 1,253,496 
1983 12,989,544 -866,189 -1,137,280 -3,506,339 2,366,472 -11,496,857 2,268,694 
1984 16,770,611 -218,928 4,557,646 -3,125,485 -9,080,978 -13,217,455 6,058,615 
1985 16,154,708 -1,061,911 2,574,015 -3,952,426 -1,734,305 -7,208,985 5,274,848 
1986 26,787,952 -222,237 1,111,658 -3,906,913 2,994,965 -2,417,303 5,270,085 
1987 25,614,897 234,926 9,628,625 -5,696,562 5,444,923 1,333,395 18,121,393 
1988 21,817,850 -196,331 11,027,609 760,254 7,907,837 4,635,966 12,057,542 
1989 25,585,459 -1,412 11,107,222 -4,313,832 1,472,957 -1,809,183 10,620,475 
1990 35,638,336 -254,318 6,435,623 -198,715 2,761,807 533,335 12,214,237 
1991 16,681,207 -254,318 8,201,829 4,385,536 -44,575 -5,574,108 9,115,514 
1992 16,681,207 -254,318 12,093,834 -237,299 -1,183,541 -7,593,637 9,115,514 
1993 16,681,207 -254,318 12,093,834 1,060,537 -3,476,315 -16,600,686 9,115,514 
1994 16,681,207 -254,318 12,093,834 1,442,695 -3,617,018 -16,667,401 9,115,514 
1995 16,681,207 -254,318 12,093,834 552,681 3,832,982 -7,967,401 9,115,514 
1996 16,681,207 -254,318 12,093,834 1,452,681 3,832,982 -7,967,401 9,115,514 
1997 16,681,207 -254,318 12,093,834 1,452,681 3,832,982 -7,967,401 9,115,514 

!While the capability exists to model supplementation for any stock, the Lower Strait of George Natural is currently the only stock for which this 
option is enabled. 



Appendix G 
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Table 0-1. CNR data used for the SEAK troll and SEAK net fishelies. 

SEAKNet SEAKTroll 

Legal Size Sublegal Size Total Legal Size Sublegal Size Total 
Year Encounters Encounters Catch Encounters Encounters Catch 

1979 
1980 
1981 18,225 18,578 248,800 
1982 89,100 90,827 242,300 
1983 74,925 76,378 269,800 
1984 87,075 88,763 235,600 
1985 12,352 60,506 34,715 118,191 131,011 216,100 
1986 13,773 26,850 22,099 78,763 104,820 237,700 
1987 4,497 13,923 15,532 191,956 171,156 242,600 
1988 8,574 28,357 21,787 60,930 91,200 231,400 
1989 8,557 28,301 24,242 150,600 162,900 235,700 
1990 6,833 22,601 27,712 98,919 106,121 287,900 
1991 7,443 24,615 32,832 109,062 117,003 264,100 
1992 12,783 42,277 32,128 121,625 130,480 183,600 
1993 4,696 15,532 27,991 117,774 126,349 226,900 
1994 8,094 26,770 35,654 119,656 128,368 186,200 
1995 283 935 47,964 80,406 86,260 138,100 
1996 283 935 37,400 77,928 83,601 141,400 
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Table G-2. CNR data used in the NBC and CBC troll fisheries. 

NBC Troll CBC Troll 
Regular Season CNR Regular Season CNR 

Year Boat Days Boat Days Boat Days Boat Days 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 60 9 60 9 
1988 43 17 43 17 
1989 66 9 66 9 
1990 18,964 6,431 6,032 1,591 
1991 26,754 3,042 4,891 641 
1992 15,798 5,778 5,739 1,070 
1993 16,427 3,496 2,867 1,153 
1994 22,159 2,490 7,156 409 
1995 9,682 9,518 1,218 1,327 

Encounters Encounters 
Year Legal I Sublegal Catch Legal I Sublegal Catch 
1996 11,888 I 13,540 15 446 I 531 1 
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Table G-3. CNR data used in the WCVI troll fishery. 

WCVI Troll 
Regular Season CNR 

Year Days 1 Davs! 

1979 
1980 
1981 
1982 
1983 
1984 
1985 105 5 
1986 
1987 47 7 
1988 55 15 
1989 
1990 
1991 
1992 
1993 
1994 
1995 12,081 9,273 

Legal Size Sublegal Size Total 
Year Encounters Encounters Catch 
1996 54,091 156,642 3,622 

1 1995 values are boat days. 



Table 0-4. CNR data used in the OS troll fishery. 

GS Troll 
Regular Season CNR 

Year Boat Days Boat Days 
1979 
1980 
1981 
1982 
1983 
1984 
1985 12,412 12,184 
1986 5,151 17,834 
1987 
1988 
1989 
1990 
1991 4,589 1,867 
1992 3,744 2,414 
1993 4,184 2,990 
1994 6,340 626 
1995 
1996 
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Table H-1. Stock and age specific FP values used for the SEAK Troll fishery. 
FP values of 1.00 are not shown. 

Fishery: SEAKTroU 

Stock: AKS 
Age 2 Age 3 Age 4 Age 5 

1982 0.755 0.986 0.993 1.048 
1983 1.160 0.964 0.939 0.918 
1984 0.486 0.920 0.861 0.852 
1985 0.847 0.833 0.768 0.701 
1986 1.166 0.692 0.593 0.503 
1987 0.951 0.735 0.687 0.625 
1988 0.953 0.569 0.657 0.762 
1989 0.653 0.597 0.608 0.723 
1990 1.384 1.047 0.944 0.909 
1991 0.797 0.868 0.932 1.208 
1992 0.444 0.538 0.609 0.862 
1993 0.784 0.472 0.479 0.560 
1994 0.681 0.373 0.394 0.454 
1995 1.157 0.876 0.788 0.749 
1996 0.874 0.574 0.554 0.588 

1997-Stage 1 0.874 0.574 0.554 0.588 
1997-Stage 2 0.706 0.582 0.567 0.594 

Stock: NTH 
Age 2 Age 3 Age 4 Age 5 

1982 0.662 0.857 0.954 0.873 
1983 1.070 0.965 0.912 0.769 
1984 0.671 0.795 0.869 0.975 
1985 0.827 0.768 0.720 0.676 
1986 1.084 0.728 0.560 0.277 
1987 0.615 0.601 0.540 0.286 
1988 0.584 0.604 0.618 0.284 
1989 0.529 0.553 0.619 0.286 
1990 1.036 0.888 0.809 0.278 
1991 0.700 0.828 1.021 0.519 
1992 0.386 0.519 0.702 0.304 
1993 0.717 0.548 0.528 0.206 
1994 0.605 0.462 0.432 0.203 
1995 0.808 0.713 0.647 0.187 
1996 0.710 0.574 0.536 0.198 

1997-Stage 1 0.710 0.574 0.536 0.198 
1997-Stage 2 0.597 0.552 0.547 0.330 
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Table H-1 (cant.) Stock and age specific FP values used for the SEAK Troll fishery. 
FP values of 1.00 are not shown. 

Fishery: SEAK Troll 

Stock: FRE 
Age 2 Age 3 Age 4 Age 5 

1982 0.000 0.544 0.669 0.651 
1983 0.000 1.176 1.046 1.058 
1984 0.000 0.526 0.645 0.623 
1985 0.000 0.851 0.776 0.778 
1986 0.000 1.384 1.008 1.042 
1987 0.000 0.664 0.554 0.560 
1988 0.000 0.705 0.633 0.647 
1989 0.000 0.621 0.549 0.552 
1990 0.000 1.247 0.947 0.966 
1991 0.000 0.802 0.781 0.778 
1992 0.000 0.454 0.469 0.464 
1993 0.000 0.948 0.733 0.755 
1994 0.000 0.794 0.625 0.645 
1995 0.000 0.964 0.727 0.741 
1996 0.000 0.902 0.695 0.714 

1997-Stage 1 0.000 0.902 0.695 0.714 
1997-Stage 2 0.000 0.688 0.586 0.593 

Stock: FRL 
Age 2 Age 3 Age 4 Age 5 

1982 0.000 1.350 0.750 0.000 
1983 0.000 0.893 1.129 0.000 
1984 0.000 1.533 0.652 0.000 
1985 0.000 0.984 0.868 0.000 
1986 0.000 0.546 1.171 0.000 
1987 0.000 0.752 0.800 0.000 
1988 0.000 0.175 0.736 0.000 
1989 0.000 0.837 0.666 0.000 
1990 0.000 1.312 1.315 0.000 
1991 0.000 1.366 0.880 0.000 
1992 0.000 0.946 0.520 0.000 
1993 0.000 0.382 0.797 0.000 
1994 0.000 0.155 0.654 0.000 
1995 0.000 1.112 1.068 0.000 
1996 0.000 0.550 0.840 0.000 

1997-Stage 1 0.000 0.550 0.840 0.000 
1997 -Stage 2 0.000 0.665 0.692 0.000 
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Table H-1 (cont.) Stock and age specific FP values used for the SEAK Troll fishery. 
FP values of 1.00 are not shown. 

Fishery: SEAKTroll 

Stocks: RBH,RBT 
Age 2 Age 3 Age 4 Age 5 

1982 0.000 0.679 0.795 0.768 
1983 0.000 1.045 0.942 0.962 
1984 0.000 0.695 0.749 0.728 
1985 0.000 0.811 0.725 0.737 
1986 0.000 1.017 0.689 0.751 
1987 0.000 0.580 0.505 0.516 
1988 0.000 0.563 0.587 0.591 
1989 0.000 0.516 0.492 0.495 
1990 0.000 0.970 0.735 0.774 
1991 0.000 0.703 0.754 0.743 
1992 0.000 0.395 0.469 0.455 
1993 0.000 0.684 0.537 0.568 
1994 0.000 0.578 0.470 0.496 
1995 0.000 0.752 0.570 0.599 
1996 0.000 0.672 0.526 0.554 

1997-Stage 1 0.000 0.672 0.526 0.554 
1997 -Stage 2 0.000 0.577 0.508 0.520 

Stock: GSQ 
Age 2 Age 3 Age 4 Age 5 

1982 0.000 0.544 0.982 0.934 
1983 0.000 1.176 1.005 0.999 
1984 0.000 0.526 0.692 0.732 
1985 0.000 0.851 0.758 0.752 
1986 0.000 1.384 0.694 0.737 
1987 0.000 0.664 0.831 0.719 
1988 0.000 0.705 0.894 0.805 
1989 0.000 0.621 0.678 0.688 
1990 0.000 1.247 1.110 1.055 
1991 0.000 0.802 0.995 1.051 
1992 0.000 0.454 0.653 0.705 
1993 0.000 0.948 0.581 0.636 
1994 0.000 0.794 0.498 0.530 
1995 0.000 0.964 0.944 0.871 
1996 0.000 0.902 0.674 0.679 

1997-Stage 1 0.000 0.902 0.674 0.679 
1997-Stage 2 0.000 0.688 0.630 0.626 
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Table H-1 (cont.) Stock and age specific FP values used for the SEAK Troll fishery. 
FP values of 1.00 are not shown. 

Fishery: SEAK Troll 

Stocks: GST,GSH 
Age 2 Age 3 Age 4 Age 5 

1982 0.000 0.822 0.987 1.110 
1983 0.000 0.956 0.968 0.802 
1984 0.000 0.818 0.873 1.338 
1985 0.000 0.759 0.794 0.856 
1986 0.000 0.743 0.682 0.375 
1987 0.000 0.518 0.709 0.481 
1988 0.000 0.541 0.654 0.090 
1989 0.000 0.547 0.655 0.487 
1990 0.000 0.829 1.041 0.725 
1991 0.000 0.846 0.999 0.816 
1992 0.000 0.540 0.657 0.517 
1993 0.000 0.574 0.541 0.205 
1994 0.000 0.477 0.432 0.100 
1995 0.000 0.645 0.864 0.589 
1996 0.000 0.565 0.612 0.298 

1997-Stage 1 0.000 0.565 0.612 0.298 
1997-Stage 2 0.000 0.541 0.603 0.455 

Stock: NKF 
Age 2 Age 3 Age 4 Age 5 

1982 0.000 1.099 0.939 0.000 
1983 0.000 1.072 1.044 0.000 
1984 0.000 0.399 0.415 0.000 
1985 0.000 0.730 0.661 0.000 
1986 0.000 0.641 0.699 0.000 
1987 0.000 1.236 0.896 0.000 
1988 0.000 1.403 1.242 0.000 
1989 0.000 0.738 0.736 0.000 
1990 0.000 1.375 1.119 0.000 
1991 0.000 0.967 1.086 0.000 
1992 0.000 0.613 0.741 0.000 
1993 0.000 0.551 0.700 0.000 
1994 0.000 0.534 0.645 0.000 
1995 0.000 1.251 0.961 0.000 
1996 0.000 0.779 0.768 0.000 

1997-Stage 1 0.000 0.779 0.768 0.000 
1997 -Stage 2 0.000 0.701 0.664 0.000 
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Table H-1 (cont.) Stock and age specific FP values used for the SEAK Troll fishery. 
FP values of 1.00 are not shown. 

Fishery: SEAK Troll 

Stock: PSF, PSN 
Age 2 Age 3 Age 4 Age 5 

1982 0.000 0.000 0.919 0.000 
1983 0.000 0.000 1.038 0.000 
1984 0.000 0.000 0.668 0.000 
1985 0.000 0.000 0.801 0.000 
1986 0.000 0.000 0.812 0.000 
1987 0.000 0.000 0.869 0.000 
1988 0.000 0.000 0.850 0.000 
1989 0.000 0.000 0.624 0.000 
1990 0.000 0.000 1.166 0.000 
1991 0.000 0.000 0.847 0.000 
1992 0.000 0.000 0.512 0.000 
1993 0.000 0.000 0.581 0.000 
1994 0.000 0.000 0.503 0.000 
1995 0.000 0.000 0.990 0.000 
1996 0.000 0.000 0.691 0.000 

1997-Stage 1 0.000 0.000 0.691 0.000 
1997-Stage 2 0.000 0.000 0.630 0.000 

Stock: PSY 
Age 2 Age 3 Age 4 Age 5 

1982 0.000 0.000 1.203 1.350 
1983 0.000 0.000 1.038 0.893 
1984 0.000 0.000 0.865 1.533 
1985 0.000 0.000 0.898 0.984 
1986 0.000 0.000 0.700 0.546 
1987 0.000 0.000 1.159 0.752 
1988 0.000 0.000 0.890 0.175 
1989 0.000 0.000 0.758 0.837 
1990 0.000 0.000 1.493 1.312 
1991 0.000 0.000 1.020 1.366 
1992 0.000 0.000 0.635 0.946 
1993 0.000 0.000 0.459 0.382 
1994 0.000 0.000 0.358 0.155 
1995 0.000 0.000 1.331 1.112 
1996 0.000 0.000 0.716 0.550 

1997-Stage 1 0.000 0.000 0.716 0.550 
1997 -Stage 2 0.000 0.000 0.707 0.665 
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Table H-1 (cont.) Stock and age specific FP values used for the SEAK troll fishery. 
FP values of 1.00 are not shown. 

Fishery: SEAK Troll 

Stock: NKS 
Age 2 Age 3 Age 4 Age 5 

1979 1.040 1.040 1.040 1.040 
1980 1.158 1.158 1.158 1.158 
1981 1.036 1.036 1.036 1.036 
1982 0.766 0.766 0.766 0.766 
1983 0.966 0.966 0.966 0.966 
1984 0.690 0.690 0.690 0.690 
1985 0.728 0.728 0.728 0.728 
1986 0.544 0.544 0.544 0.544 
1987 0.517 0.517 0.517 0.517 
1988 0.647 0.647 0.647 0.647 
1989 0.543 0.543 0.543 0.543 
1990 0.823 0.823 0.823 0.823 
1991 0.692 0.692 0.692 0.692 
1992 0.513 0.513 0.513 0.513 
1993 0.592 0.592 0.592 0.592 
1994 0.549 0.549 0.549 0.549 
1995 0.646 0.646 0.646 0.646 
1996 0.596 0.596 0.596 0.596 

1997-Stage 1 0.596 0.596 0.596 0.596 
1997-Stage 2 0.523 0.523 0.523 0.523 

Stock: SKG 
Age 2 Age 3 Age 4 Age 5 

1982 0.000 0.826 0.887 0.880 
1983 0.000 1.085 0.942 0.767 
1984 0.000 0.580 0.629 0.952 
1985 0.000 0.827 0.655 0.659 
1986 0.000 0.958 0.567 0.257 
1987 0.000 0.907 0.607 0.286 
1988 0.000 0.866 0.862 0.326 
1989 0.000 0.579 0.588 0.302 
1990 0.000 1.221 0.779 0.270 
1991 0.000 0.711 0.933 0.553 
1992 0.000 0.385 0.632 0.337 
1993 0.000 0.622 0.564 0.218 
1994 0.000 0.551 0.514 0.216 
1995 0.000 1.033 0.634 0.181 
1996 0.000 0.735 0.571 0.205 

1997 -Stage 1 0.000 0.735 0.571 0.205 
1997-Stage 2 0.000 0.637 0.544 0.334 
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Table H-l (cont.) Stock and age specific FP values used for the SEAK troll fishery. 
FP values of 1.00 are not shown. 

Fishery: SEAKTroll 

Stocks: STL, SNO 
Age 2 Age 3 Age 4 Age 5 

1982 0.000 0.000 0.909 0.000 
1983 0.000 0.000 0.931 0.000 
1984 0.000 0.000 0.379 0.000 
1985 0.000 0.000 0.455 0.000 
1986 0.000 0.000 0.419 0.000 
1987 0.000 0.000 0.512 0.000 
1988 0.000 0.000 1.288 0.000 
1989 0.000 0.000 0.793 0.000 
1990 0.000 0.000 0.667 0.000 
1991 0.000 0.000 1.417 0.000 
1992 0.000 0.000 1.087 0.000 
1993 0.000 0.000 0.789 0.000 
1994 0.000 0.000 0.732 0.000 
1995 0.000 0.000 0.524 0.000 
1996 0.000 0.000 0.682 0.000 

1997-Stage 1 0.000 0.000 0.682 0.000 
1997-Stage 2 0.000 0.000 0.597 0.000 

Stocks: WCH,WCN 
Age 2 Age 3 Age 4 Age 5 

1982 0.000 0.560 0.810 0.631 
1983 0.000 1.153 0.907 1.090 
1984 0.000 0.555 0.834 0.576 
1985 0.000 0.845 0.741 0.783 
1986 0.000 1.327 0.625 1.118 
1987 0.000 0.642 0.466 0.592 
1988 0.000 0.671 0.465 0.704 
1989 0.000 0.598 0.429 0.589 
1990 0.000 1.193 0.657 1.041 
1991 0.000 0.776 0.658 0.824 
1992 0.000 0.436 0.389 0.498 
1993 0.000 0.903 0.445 0.821 
1994 0.000 0.757 0.390 0.699 
1995 0.000 0.921 0.505 0.802 
1996 0.000 0.861 0.447 0.774 

1997 -Stage 1 0.000 0.861 0.447 0.774 
1997-Stage 2 0.000 0.666 0.467 0.625 
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Table H-1 (cont.) Stock and age specific FP values used for the SEAK troll fishery. 
FP values of 1.00 are not shown. 

Fishery: SEAKTroll 
Stock: URB 

Age 2 Age 3 Age 4 Age 5 
1982 0.000 0.704 0.744 0.797 
1983 0.000 1.097 0.973 0.954 
1984 0.000 0.655 0.755 0.669 
1985 0.000 0.845 0.764 0.679 
1986 0.000 1.120 0.811 0.686 
1987 0.000 0.708 0.510 0.501 
1988 0.000 0.665 0.529 0.721 
1989 0.000 0.590 0.482 0.565 
1990 0.000 1.166 0.800 0.750 
1991 0.000 0.777 0.706 0.903 
1992 0.000 0.443 0.417 0.604 
1993 0.000 0.750 0.576 0.623 
1994 0.000 0.627 0.494 0.548 
1995 0.000 0.931 0.615 0.578 
1996 0.000 0.769 0.562 0.583 

1997-Stage 1 0.000 0.769 0.562 0.583 
1997-Stage 2 0.000 0.640 0.522 0.538 

Stocks: SPR,BON 
Age 2 Age 3 Age 4 Age 5 

1979 1.040 1.040 1.040 1.040 
1980 1.158 1.158 1.158 1.158 
1981 1.036 1.036 1.036 1.036 
1982 0.766 0.766 0.766 0.766 
1983 0.966 0.966 0.966 0.966 
1984 0.690 0.690 0.690 0.690 
1985 0.728 0.728 0.728 0.728 
1986 0.544 0.544 0.544 0.544 
1987 0.517 0.517 0.517 0.517 
1988 0.647 0.647 0.647 0.647 
1989 0.543 0.543 0.543 0.543 
1990 0.823 0.823 0.823 0.823 
1991 0.692 0.692 0.692 0.692 
1992 0.513 0.513 0.513 0.513 
1993 0.592 0.592 0.592 0.592 
1994 0.549 0.549 0.549 0.549 
1995 0.646 0.646 0.646 0.646 
1996 0.596 0.596 0.596 0.596 

1997-Stage 1 0.596 0.596 0.596 0.596 
1997-Stage 2 0.523 0.523 0.523 0.523 
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Table H-1 (cont.) Stock and age specific FP values used for the SEAK troll fishery. 
FP values of 1.00 are not shown. 

Fishery: SEAK Troll 

Stock: CWF 
Age 2 Age 3 Age 4 Age 5 

1982 0.000 0.000 0.840 0.870 
1983 0.000 0.000 0.912 0.712 
1984 0.000 0.000 0.836 1.143 
1985 0.000 0.000 0.750 0.727 
1986 0.000 0.000 0.616 0.204 
1987 0.000 0.000 0.516 0.211 
1988 0.000 0.000 0.494 0.006 
1989 0.000 0.000 0.443 0.138 
1990 0.000 0.000 0.704 0.138 
1991 0.000 0.000 0.667 0.265 
1992 0.000 0.000 0.393 0.087 
1993 0.000 0.000 0.432 0.028 
1994 0.000 0.000 0.378 0.045 
1995 0.000 0.000 0.555 0.067 
1996 0.000 0.000 0.455 0.046 

1997-Stage 1 0.000 0.000 0.455 0.046 
1997-Stage 2 0.000 0.000 0.478 0.246 

Stock: LRW 
Age 2 Age 3 Age 4 Age 5 

1982 0.000 0.544 0.845 0.761 
1983 0.000 1.176 0.870 1.013 
1984 0.000 0.526 0.850 0.673 
1985 0.000 0.851 0.712 0.740 
1986 0.000 1.384 0.507 0.871 
1987 0.000 0.664 0.441 0.560 
1988 0.000 0.705 0.466 0.700 
1989 0.000 0.621 0.405 0.608 
1990 0.000 1.247 0.565 0.924 
1991 0.000 0.802 0.645 0.926 
1992 0.000 0.454 0.389 0.603 
1993 0.000 0.948 0.381 0.711 
1994 0.000 0.794 0.344 0.603 
1995 0.000 0.964 0.433 0.719 
1996 0.000 0.902 0.386 0.677 

1997-Stage 1 0.000 0.902 0.386 0.677 
1997-Stage 2 0.000 0.688 0.436 0.592 
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Table H-1 (cont.) Stock and age specific FP values used for the SEAK troll fishery. 
FP values of 1.00 are not shown. 

Fishery: SEAKTroll 

Stock: WSH 
Age 2 Age 3 Age 4 Age 5 

1982 0.544 0.784 0.744 0.000 
1983 1.176 0.950 0.984 0.000 
1984 0.526 0.784 0.805 0.000 
1985 0.851 0.751 0.796 0.000 
1986 1.384 0.736 0.863 0.000 
1987 0.664 0.502 0.514 0.000 
1988 0.705 0.529 0.469 0.000 
1989 0.621 0.487 0.494 0.000 
1990 1.247 0.766 0.853 0.000 
1991 0.802 0.735 0.716 0.000 
1992 0.454 0.447 0.418 0.000 
1993 0.948 0.541 0.588 0.000 
1994 0.794 0.465 0.490 0.000 
1995 0.964 0.591 0.656 0.000 
1996 0.902 0.532 0.578 0.000 

1997-Stage 1 0.902 0.532 0.578 0.000 
1997-Stage 2 0.688 0.512 0.536 0.000 

Stock: CWS 
Age 2 Age 3 Age 4 Age 5 

1982 0.000 0.896 0.866 0.000 
1983 0.000 0.818 1.062 0.000 
1984 0.000 0.940 0.929 0.000 
1985 0.000 0.707 0.904 0.000 
1986 0.000 0.376 1.049 0.000 
1987 0.000 0.400 0.699 0.000 
1988 0.000 0.378 0.493 0.000 
1989 0.000 0.362 0.708 0.000 
1990 0.000 0.462 1.273 0.000 
1991 0.000 0.602 1.027 0.000 
1992 0.000 0.361 0.651 0.000 
1993 0.000 0.276 0.721 0.000 
1994 0.000 0.252 0.538 0.000 
1995 0.000 0.352 1.023 0.000 
1996 0.000 0.294 0.761 0.000 

1997 -Stage 1 0.000 0.294 0.761 0.000 
1997-Stage 2 0.000 0.392 0.678 0.000 
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Table H-l (cont.) Stock and age specific FP values used for the SEAK troll fishery. 
FP values of 1.00 are not shown. 

Fishery: SEAK Troll 

Stock: SUM 
Age 2 Age 3 Age 4 Age 5 

1982 0.000 0.000 0.753 0.903 
1983 0.000 0.000 0.978 0.900 
1984 0.000 0.000 0.796 0.488 
1985 0.000 0.000 0.789 0.494 
1986 0.000 0.000 0.836 0.388 
1987 0.000 0.000 0.523 0.469 
1988 0.000 0.000 0.485 1.105 
1989 0.000 0.000 0.485 0.699 
1990 0.000 0.000 0.839 0.591 
1991 0.000 0.000 0.702 1.253 
1992 0.000 0.000 0.408 0.944 
1993 0.000 0.000 0.570 0.681 
1994 0.000 0.000 0.480 0.634 
1995 0.000 0.000 0.648 0.458 
1996 0.000 0.000 0.566 0.591 

1997-Stage 1 0.000 0.000 0.566 0.591 
1997-Stage 2 0.000 0.000 0.529 0.547 

Stock: ORC 
Age 2 Age 3 Age 4 Age 5 

1982 0.000 0.583 0.712 0.710 
1983 0.000 1.121 1.007 0.973 
1984 0.000 0.599 0.722 0.740 
1985 0.000 0.836 0.789 0.757 
1986 0.000 1.244 0.907 0.826 
1987 0.000 0.610 0.552 0.476 
1988 0.000 0.622 0.545 0.512 
1989 0.000 0.564 0.486 0.460 
1990 0.000 1.115 0.879 0.762 
1991 0.000 0.738 0.677 0.673 
1992 0.000 0.410 0.383 0.391 
1993 0.000 0.838 0.615 0.584 
1994 0.000 0.705 0.527 0.505 
1995 0.000 0.858 0.681 0.575 
1996 0.000 0.800 0.608 0.555 

1997-Stage 1 0.000 0.800 0.608 0.555 
1997-Stage 2 0.000 0.635 0.544 0.511 
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Table H-l (cont.) Stock and age specific FP values used for the SEAK troll fishery. 
FP values of 1.00 are not shown. 

Fishery: SEAKTroll 

Stock: LYF 
Age 2 Age 3 Age 4 Age 5 

1982 0.000 1.175 0.716 0.765 
1983 0.000 1.129 1.034 1.053 
1984 0.000 0.407 0.707 0.446 
1985 0.000 0.840 0.809 0.657 
1986 0.000 0.730 0.968 0.868 
1987 0.000 1.526 0.607 0.647 
1988 0.000 1.449 0.581 1.040 
1989 0.000 0.717 0.520 0.712 
1990 0.000 1.659 0.973 0.991 
1991 0.000 0.787 0.709 1.102 
1992 0.000 0.424 0.401 0.761 
1993 0.000 0.456 0.651 0.838 
1994 0.000 0.455 0.552 0.741 
1995 0.000 1.542 0.765 0.787 
1996 0.000 0.818 0.656 0.789 

1997 -Stage 1 0.000 0.818 0.656 0.789 
1997-Stage 2 0.000 0.741 0.575 0.647 

Stock: MCB 
Age 2 Age 3 Age 4 Age 5 

1982 0.000 0.704 0.744 0.797 
1983 0.000 1.097 0.973 0.954 
1984 0.000 0.655 0.755 0.669 
1985 0.000 0.845 0.764 0.679 
1986 0.000 1.120 0.811 0.686 
1987 0.000 0.708 0.510 0.501 
1988 0.000 0.665 0.529 0.721 
1989 0.000 0.590 0.482 0.565 
1990 0.000 1.166 0.800 0.750 
1991 0.000 0.777 0.706 0.903 
1992 0.000 0.443 0.417 0.604 
1993 0.000 0.750 0.576 0.623 
1994 0.000 0.627 0.494 0.548 
1995 0.000 0.931 0.615 0.578 
1996 0.000 0.769 0.562 0.583 

1997-Stage 1 0.000 0.769 0.562 0.583 
1997-Stage 2 0.000 0.640 0.522 0.538 
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Table H-2. Stock and age specific FP values used for the NBC troll fishery. 
FP values of 1.00 are not shown. 

Fishery: NBC Troll 

Stock: All Stocks 
Age 2 Age 3 Age 4 Age 5 

1983 0.731 0.731 0.731 0.731 
1984 0.929 0.929 0.929 0.929 

1997-Stage 2 0.771 0.771 0.771 0.771 

Table H-3. Stock and age specific FP values used for the CBC troll fishery. 
FP values of 1.00 are not shown. 

Fishery: CBe Troll 

Stock: All Stocks 
Age 2 Age 3 Age 4 Age 5 

1983 0.683 0.683 0.683 0.683 
1984 0.379 0.379 0.379 0.379 

1997 -Stage 2 0.386 0.386 0.386 0.386 

Table H-4. Stock and age specific FP values used for the WCVI troll fishery. 
FP values of 1.00 are not shown. 

Fishery: WCVI Troll 

Stocks: RBH,RBT 
Age 2 Age 3 Age 4 Age 5 

1992 4.l93 4.193 4.193 4.193 
1993 2.550 2.550 2.550 2.550 

1997-Stage 2 1.294 1.294 1.294 1.294 

Stock: All Other Stocks 
Age 2 Age 3 Age 4 Age 5 

1992 0.764 0.764 0.764 0.764 
1993 0.906 0.906 0.906 0.906 

1997 -Stage 2 0.865 0.865 0.865 0.865 

H-14 



Table H-5. Stock and age specific FP values used for the W AlOR troll fishery. 
FP values of 1.00 are not shown. 

Fishery: WA/OR Troll 

Stocks: NKF, PSF, PSN, PSY, NKS, SKG, 
STL, SNO 

Age 2 Age 3 Age 4 Age 5 
1983 1.316 1.316 1.316 1.316 
1984 0.871 0.871 0.871 0.871 

1997 -Stage 2 1.016 1.016 1.016 1.016 

Stocks: WCH,WCN 
Age 2 Age 3 Age 4 Age 5 

1983 0.687 0.687 0.687 0.687 
1984 0.380 0.380 0.380 0.380 

1997-Stage 2 0.954 0.954 0.954 0.954 

Stock: URB 
Age 2 Age 3 Age 4 Age 5 

1983 0.629 0.629 0.629 0.629 
1984 0.830 0.830 0.830 0.830 

1997-Stage 2 0.976 0.976 0.976 0.976 

Stocks: SPR, BON, CWF, LRW, WSH, 
CWS, SUM, ORC, LYF, MCB 

Age 2 Age 3 Age 4 Age 5 
1983 0.629 0.629 0.629 0.629 
1984 0.347 0.347 0.347 0.347 

1997-Stage 2 0.949 0.949 0.949 0.949 

Stock: All Other Stocks 
Age 2 Age 3 Age 4 Age 5 

1983 0.687 0.687 0.687 0.687 
1984 0.380 0.380 0.380 0.380 

1997 -Stage 2 0.954 0.954 0.954 0.954 
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Table H-6. Stock and age specific FP values used for the OS troll fishelY. 
FP values of 1.00 are not shown. 

Fishery: GS Troll 

Stock: All Stocks 
Age 2 Age 3 Age 4 Age 5 

1983 0.770 0.770 0.770 0.770 
1984 0.600 0.600 0.600 0.600 

1997-Stage 2 0.380 0.380 0.380 0.380 

Table H-7. Stock and age specific FP values used for the SEAK net fishery. 
FP values of 1.00 are not shown. 

Fishery: SEAK Net 

Stock: All Stocks 
Age 2 Age 3 Age 4 Age 5 

1983 0.915 0.915 0.915 0.915 
1984 1.016 1.016 1.016 1.016 

1 997-Stage 2 0.827 0.827 0.827 0.827 
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Table H-8. Stock and age specific FP values used for the NBC net fishery. 
FP values of 1.00 are not shown. 

Fishery: NBC Net 

Stock: All Stocks 
Age 2 Age 3 Age 4 Age 5 

1983 0.434 0.434 0.434 0.434 
1984 0.498 0.498 0.498 0.498 
1985 1.230 1.230 1.230 1.230 
1986 0.340 0.340 0.340 0.340 
1987 0.516 0.516 0.516 0.516 
1988 0.644 0.644 0.644 0.644 
1989 0.303 0.303 0.303 0.303 
1990 0.689 0.689 0.689 0.689 
1991 0.217 0.217 0.217 0.217 
1992 0.289 0.289 0.289 0.289 
1993 0.297 0.297 0.297 0.297 
1994 0.393 0.393 0.393 0.393 
1995 0.165 0.165 0.165 0.165 
1996 0.165 0.165 0.165 0.165 

1997 -Stage 1 0.165 0.165 0.165 0.165 
1997 -Stage 2 0.424 0.424 0.424 0.424 

H-17 



Table H-9. Stock and age specific FP values used for the CBC net fishery. 
FP values of 1.00 are not shown. 

Fishery: eRe Net 

Stock: All Stocks 
Age 2 Age 3 Age 4 Age 5 

1983 0.139 0.139 0.139 0.139 
1984 0.043 0.043 0.043 0.043 
1985 0.594 0.594 0.594 0.594 
1986 0.829 0.829 0.829 0.829 
1987 0.189 0.189 0.189 0.189 
1988 0.241 0.241 0.241 0.241 
1989 0.046 0.046 0.046 0.046 
1990 0.522 0.522 0.522 0.522 
1991 0.236 0.236 0.236 0.236 
1992 1.222 1.222 1.222 1.222 
1993 0.162 0.162 0.162 0.162 
1994 0.200 0.200 0.200 0.200 
1995 0.066 0.066 0.066 0.066 
1996 0.066 0.066 0.066 0.066 

1997-Stage 1 0.066 0.066 0.066 0.066 
1997 -Stage 2 0.299 0.299 0.299 0.299 
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Table H-10. Stock and age specific FP values used for the WCVI net fishery. 
FP values of 1.00 are not shown. 

Fishery: WCVINet 

Stocks: RBH,RBT 
Age 2 Age 3 Age 4 Age 5 

1983 1.783 1.783 1.783 1.783 
1984 1.190 1.190 1.190 1.190 
1985 0.418 0.418 0.418 0.418 
1986 0.817 0.817 0.817 0.817 
1987 0.665 0.665 0.665 0.665 
1988 0.652 0.652 0.652 0.652 
1989 1.087 1.087 1.087 1.087 
1990 0.706 0.706 0.706 0.706 
1991 1.142 1.142 1.142 1.142 
1992 0.497 0.497 0.497 0.497 
1993 0.864 0.864 0.864 0.864 
1994 0.758 0.758 0.758 0.758 
1995 0.546 0.546 0.546 0.546 
1996 0.000 0.000 0.000 0.000 

1997 -Stage 1 0.546 0.546 0.546 0.546 
1997-Stage 2 0.802 0.802 0.802 0.802 

Stock: All Other Stocks 
Age 2 Age 3 Age 4 Age 5 

1988 0.750 0.750 0.750 0.750 
1989 0.750 0.750 0.750 0.750 
1990 0.750 0.750 0.750 0.750 
1991 0.750 0.750 0.750 0.750 
1992 0.750 0.750 0.750 0.750 
1993 0.750 0.750 0.750 0.750 
1994 0.750 0.750 0.750 0.750 
1995 0.750 0.750 0.750 0.750 
1996 0.000 0.000 0.000 0.000 

1997-Stage 1 0.750 0.750 0.750 0.750 
1997 -Stage 2 0.750 0.750 0.750 0.750 
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Table H -11. Stock and age specific FP values used for the Juan de Fuca net fishery. 
FP values of 1.00 are not shown. 

Fishery: JdeF Net 

Stock: All Stocks 
Age 2 Age 3 Age 4 AgeS 

1983 1.337 1.337 1.337 1.337 
1984 0.580 0.580 0.580 0.580 
1985 0.805 0.805 0.805 0.805 
1986 0.717 0.717 0.717 0.717 
1987 0.437 0.437 0.437 0.437 
1988 0.238 0.238 0.238 0.238 
1989 0.746 0.746 0.746 0.746 
1990 0.429 0.429 0.429 0.429 
1991 0.461 0.461 0.461 0.461 
1992 0.241 0.241 0.241 0.241 
1993 0.234 0.234 0.234 0.234 
1994 0.122 0.122 0.122 0.122 
1995 0.022 0.022 0.022 0.022 
1996 0.234 0.234 0.234 0.234 

1997 -Stage 1 0.234 0.234 0.234 0.234 
1997 -Stage 2 0.122 0.122 0.122 0.122 

H-20 



Table H-12. Stock and age specific FP values used for the NPS net fishery. 
FP values of 1.00 are not shown. 

Fishery: North PS Net 

Stock: NKF 
Age 2 Age 3 Age 4 Age 5 

1982 1.053 1.053 1.053 1.053 
1983 0.919 0.919 0.919 0.919 
1984 0.583 0.583 0.583 0.583 
1985 0.565 0.565 0.565 0.565 
1986 0.699 0.699 0.699 0.699 
1987 0.648 0.648 0.648 0.648 
1988 0.700 0.700 0.700 0.700 
1989 0.296 0.296 0.296 0.296 
1990 0.164 0.164 0.164 0.164 
1991 0.248 0.248 0.248 0.248 
1992 0.204 0.204 0.204 0.204 
1993 0.241 0.241 0.241 0.241 
1994 0.395 0.395 0.395 0.395 
1995 0.311 0.311 0.311 0.311 
1996 0.459 0.459 0.459 0.459 

1997-Stage 1 0.459 0.459 0.459 0.459 
1997 -Stage 2 0.459 0.459 0.459 0.459 

Stocks: PSF, PSY 
Age 2 Age 3 Age 4 Age 5 

1982 1.089 1.089 1.089 1.089 
1983 0.905 0.905 0.905 0.905 
1984 0.584 0.584 0.584 0.584 
1985 0.554 0.554 0.554 0.554 
1986 0.684 0.684 0.684 0.684 
1987 0.636 0.636 0.636 0.636 
1988 0.686 0.686 0.686 0.686 
1989 0.291 0.291 0.291 0.291 
1990 0.161 0.161 0.161 0.161 
1991 0.244 0.244 0.244 0.244 
1992 0.200 0.200 0.200 0.200 
1993 0.237 0.237 0.237 0.237 
1994 0.387 0.387 0.387 0.387 
1995 0.305 0.305 0.305 0.305 
1996 0.452 0.452 0.452 0.452 

1997-Stage 1 0.452 0.452 0.452 0.452 
1997 -Stage 2 0.452 0.452 0.452 0.452 
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Table H-12 (Cont). Stock and age specific FP values used for the NPS net fishery. FP 
values of 1.00 are not shown. 

Fishery: NorthPS Net 

Stock: PSN 
Age 2 Age 3 Age 4 AgeS 

1982 1.061 1.061 1.061 1.061 
1983 0.906 0.906 0.906 0.906 
1984 0.576 0.576 0.576 0.576 
1985 0.557 0.557 0.557 0.557 
1986 0.688 0.688 0.688 0.688 
1987 0.639 0.639 0.639 0.639 
1988 0.691 0.691 0.691 0.691 
1989 0.292 0.292 0.292 0.292 
1990 0.162 0.162 0.162 0.162 
1991 0.245 0.245 0.245 0.245 
1992 0.200 0.200 0.200 0.200 
1993 0.237 0.237 0.237 0.237 
1994 0.390 0.390 0.390 0.390 
1995 0.306 0.306 0.306 0.306 
1996 0.453 0.453 0.453 0.453 

1997-Stage 1 0.453 0.453 0.453 0.453 
1997-Stage 2 0.453 0.453 0.453 0.453 

Stock: SKG 
Age 2 Age 3 Age 4 AgeS 

1982 1.371 1.371 1.371 1.371 
1983 0.751 0.751 0.751 0.751 
1984 0.669 0.669 0.669 0.669 
1985 0.392 0.392 0.392 0.392 
1986 0.485 0.485 0.485 0.485 
1987 0.449 0.449 0.449 0.449 
1988 0.487 0.487 0.487 0.487 
1989 0.205 0.205 0.205 0.205 
1990 0.114 0.114 0.114 0.114 
1991 0.172 0.172 0.172 0.172 
1992 0.142 0.142 0.142 0.142 
1993 0.168 0.168 0.168 0.168 
1994 0.274 0.274 0.274 0.274 
1995 0.216 0.216 0.216 0.216 
1996 0.348 0.348 0.348 0.348 

1997-Stage 1 0.348 0.348 0.348 0.348 
1997 -Stage 2 0.348 0.348 0.348 0.348 
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Table H-12 (Cont). Stock and age specific FP values used for the NPS net fishery. FP 
values of 1.00 are not shown. 

Fishery: North PS Net 

Stock: STL 
Age 2 Age 3 Age 4 Age 5 

1982 1.078 1.078 1.078 1.078 
1983 0.917 0.917 0.917 0.917 
1984 0.583 0.583 0.583 0.583 
1985 0.569 0.569 0.569 0.569 
1986 0.701 0.701 0.701 0.701 
1987 0.645 0.645 0.645 0.645 
1988 0.695 0.695 0.695 0.695 
1989 0.301 0.301 0.301 0.301 
1990 0.157 0.157 0.157 0.157 
1991 0.253 0.253 0.253 0.253 
1992 0.206 0.206 0.206 0.206 
1993 0.243 0.243 0.243 0.243 
1994 0.392 0.392 0.392 0.392 
1995 0.316 0.316 0.316 0.316 
1996 0.460 0.460 0.460 0.460 

1997-Stage 1 0.460 0.460 0.460 0.460 
1997-Stage 2 0.460 0.460 0.460 0.460 

Stock: SNO 
Age 2 Age 3 Age 4 Age 5 

1982 1.060 1.060 1.060 1.060 
1983 0.918 0.918 0.918 0.918 
1984 0.583 0.583 0.583 0.583 
1985 0.565 0.565 0.565 0.565 
1986 0.699 0.699 0.699 0.699 
1987 0.648 0.648 0.648 0.648 
1988 0.700 0.700 0.700 0.700 
1989 0.295 0.295 0.295 0.295 
1990 0.165 0.165 0.165 0.165 
1991 0.245 0.245 0.245 0.245 
1992 0.203 0.203 0.203 0.203 
1993 0.242 0.242 0.242 0.242 
1994 0.397 0.397 0.397 0.397 
1995 0.313 0.313 0.313 0.313 
1996 0.459 0.459 0.459 0.459 

1997-Stage 1 0.459 0.459 0.459 0.459 
1997-Stage 2 0.459 0.459 0.459 0.459 

H-23 



Table H-l3. Stock and age specific FP values used for the South PS net fishelY. 
FP values of 1.00 are not shown. 

Fishery: South PS Net 

Stock: NKF 
Age 2 Age 3 Age 4 Age 5 

1982 0.921 0.921 0.921 0.921 
1983 0.749 0.749 0.749 0.749 
1984 0.9l3 0.9l3 0.9l3 0.9l3 
1985 0.967 0.967 0.967 0.967 
1986 0.982 0.982 0.982 0.982 
1987 0.950 0.950 0.950 0.950 
1988 0.897 0.897 0.897 0.897 
1989 0.840 0.840 0.840 0.840 
1990 0.952 0.952 0.952 0.952 
1991 0.895 0.895 0.895 0.895 
1992 0.769 0.769 0.769 0.769 
1993 0.661 0.661 0.661 0.661 
1994 0.864 0.864 0.864 0.864 
1995 0.725 0.725 0.725 0.725 
1996 0.859 0.859 0.859 0.859 

1997-Stage 1 0.859 0.859 0.859 0.859 
1997-Stage 2 0.859 0.859 0.859 0.859 

Stocks: PSF, PSY 
Age 2 Age 3 Age 4 Age 5 

1982 0.933 0.933 0.933 0.933 
1983 1.175 1.175 1.175 1.175 
1984 1.227 1.227 1.227 1.227 
1985 1.255 1.255 1.255 1.255 
1986 1.100 1.100 1.100 1.100 
1987 1.048 1.048 1.048 1.048 
1988 1.102 1.102 1.102 1.102 
1989 1.014 1.014 1.014 1.014 
1990 1.144 1.144 1.144 1.144 
1991 1.l35 1.l35 1.l35 1.l35 
1992 1.071 1.071 1.071 1.071 
1993 1.024 1.024 1.024 1.024 
1994 0.890 0.890 0.890 0.890 
1995 0.739 0.739 0.739 0.739 
1996 1.071 1.071 1.071 1.071 

1997-Stage 1 1.071 1.071 1.071 1.071 
1997-Stage 2 1.071 1.071 1.071 1.071 
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Table H-13 (Cont). Stock and age specific FP values used for the South Puget Sound net 
fishery. FP values of 1.00 are not shown. 

Fishery: South PS Net 
Stock: PSN 

Age 2 Age 3 Age 4 Age 5 
1982 1.498 1.498 1.498 1.498 
1983 1.681 1.681 1.681 1.681 
1984 1.518 1.518 1.518 1.518 
1985 1.458 1.458 1.458 1.458 
1986 1.331 1.331 1.331 1.331 
1987 1.440 1.440 1.440 1.440 
1988 1.537 1.537 1.537 1.537 
1989 1.431 1.431 1.431 1.431 
1990 1.424 1.424 1.424 1.424 
1991 1.271 1.271 1.271 1.271 
1992 1.282 1.282 1.282 1.282 
1993 1.339 1.339 1.339 1.339 
1994 1.358 1.358 1.358 1.358 
1995 1.021 1.021 1.021 1.021 
1996 1.392 1.392 1.392 1.392 

1997 -Stage 1 1.392 1.392 1.392 1.392 
1997 -Stage 2 1.392 1.392 1.392 1.392 

Stock: SKG 
Age 2 Age 3 Age 4 Age 5 

1982 1.196 1.196 1.196 1.196 
1983 0.966 0.966 0.966 0.966 
1984 0.301 0.301 0.301 0.301 
1985 0.920 0.920 0.920 0.920 
1986 0.417 0.417 0.417 0.417 
1987 0.680 0.680 0.680 0.680 
1988 0.479 0.479 0.479 0.479 
1989 1.258 1.258 1.258 1.258 
1990 0.277 0.277 0.277 0.277 
1991 0.768 0.768 0.768 0.768 
1992 0.448 0.448 0.448 0.448 
1993 0.376 0.376 0.376 0.376 
1994 0.101 0.101 0.101 0.101 
1995 0.634 0.634 0.634 0.634 
1996 0.587 0.587 0.587 0.587 

1997 -Stage 1 0.587 0.587 0.587 0.587 
1997 -Stage 2 0.587 0.587 0.587 0.587 
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Table H-13 (Cant). Stock and age specific FP values used for the South Puget Sound net 
fishery. FP values of 1.00 are not shown. 

Fishery: South PS Net 

Stock: STL 
Age 2 Age 3 Age 4 Age 5 

1982 1.102 1.102 1.102 1.102 
1983 0.868 0.868 0.868 0.868 
1984 0.880 0.880 0.880 0.880 
1985 0.713 0.713 0.713 0.713 
1986 0.714 0.714 0.714 0.714 
1987 0.467 0.467 0.467 0.467 
1988 0.591 0.591 0.591 0.591 
1989 0.787 0.787 0.787 0.787 
1990 0.810 0.810 0.810 0.810 
1991 0.686 0.686 0.686 0.686 
1992 0.586 0.586 0.586 0.586 
1993 0.446 0.446 0.446 0.446 
1994 0.404 0.404 0.404 0.404 
1995 0.624 0.624 0.624 0.624 
1996 0.660 0.660 0.660 0.660 

1997 -Stage 1 0.660 0.660 0.660 0.660 
1997-Stage 2 0.660 0.660 0.660 0.660 

Stock: SNO 
Age 2 Age 3 Age 4 Age 5 

1982 0.814 0.814 0.814 0.814 
1983 0.956 0.956 0.956 0.956 
1984 0.969 0.969 0.969 0.969 
1985 0.800 0.800 0.800 0.800 
1986 0.780 0.780 0.780 0.780 
1987 0.515 0.515 0.515 0.515 
1988 0.672 0.672 0.672 0.672 
1989 0.868 0.868 0.868 0.868 
1990 0.887 0.887 0.887 0.887 
1991 0.783 0.783 0.783 0.783 
1992 0.660 0.660 0.660 0.660 
1993 0.509 0.509 0.509 0.509 
1994 0.460 0.460 0.460 0.460 
1995 0.626 0.626 0.626 0.626 
1996 0.730 0.730 0.730 0.730 

1997 -Stage 1 0.730 0.730 0.730 0.730 
1997-Stage 2 0.730 0.730 0.730 0.730 
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Table H-14. Stock and age specific FP values used for the WA Coast net fishelY. 
FP values of 1.00 are not shown. 

Fishery: Wa Coastal Net 

Stock: WCH 
Age 2 Age 3 Age 4 Age 5 

1982 0.861 0.861 0.861 0.861 
1983 0.455 0.455 0.455 0.455 
1984 0.429 0.429 0.429 0.429 
1985 0.757 0.757 0.757 0.757 
1986 0.633 0.633 0.633 0.633 
1987 0.436 0.436 0.436 0.436 
1988 0.732 0.732 0.732 0.732 
1989 0.555 0.555 0.555 0.555 
1990 0.671 0.671 0.671 0.671 
1991 0.836 0.836 0.836 0.836 
1992 0.905 0.905 0.905 0.905 
1993 0.890 0.890 0.890 0.890 
1994 0.840 0.840 0.840 0.840 
1995 0.803 0.803 0.803 0.803 
1996 1.025 1.025 1.025 1.025 

1997-Stage 1 0.712 0.712 0.712 0.712 
1997-Stage 2 0.712 0.712 0.712 0.712 

Stock: WCN 
Age 2 Age 3 Age 4 Age 5 

1982 1.334 1.334 1.334 1.334 
1983 1.146 1.146 1.146 1.146 
1984 0.403 0.403 0.403 0.403 
1985 1.037 1.037 1.037 1.037 
1986 0.876 0.876 0.876 0.876 
1987 1.238 1.238 1.238 1.238 
1988 0.848 0.848 0.848 0.848 
1989 1.421 1.421 1.421 1.421 
1990 1.194 1.194 1.194 1.194 
1991 1.213 1.213 1.213 1.213 
1992 1.072 1.072 1.072 1.072 
1993 1.353 1.353 1.353 1.353 
1994 1.099 1.099 1.099 1.099 
1995 1.163 1.163 1.163 1.163 
1996 0.771 0.771 0.771 0.771 

1997-Stage 1 1.060 1.060 1.060 1.060 
1997-Stage 2 1.060 1.060 1.060 1.060 
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Table H-15. Stock and age specific FP values used for the Columbia River net fishery. 
FP values of 1.00 are not shown. 

Fishery: Columbia River Net 

Stock: URB 
Age 2 Age 3 Age 4 Age 5 

1982 0.282 0.282 0.282 0.282 
1983 0.584 0.584 0.584 0.584 
1984 1.223 1.223 1.223 1.223 
1985 1.385 1.385 1.385 1.385 
1986 1.614 1.614 1.614 1.614 
1987 1.627 1.627 1.627 1.627 
1988 1.788 1.788 1.788 1.788 
1989 1.599 1.599 1.599 1.599 
1990 1.541 1.541 1.541 1.541 
1991 1.114 1.114 1.114 1.114 
1992 0.715 0.715 0.715 0.715 
1993 0.711 0.711 0.711 0.711 
1994 0.553 0.553 0.553 0.553 
1995 0.536 0.536 0.536 0.536 
1996 0.714 0.714 0.714 0.714 
1997 1.561 1.561 1.561 1.561 

1997-Stage 1 1.561 1.561 1.561 1.561 
1997 -Stage 2 1.561 1.561 1.561 1.561 

Stock: SPR 
Age 2 Age 3 Age 4 Age 5 

1982 1.380 1.380 1.380 1.380 
1983 0.783 0.783 0.783 0.783 
1984 1.040 1.040 1.040 1.040 
1985 0.842 0.842 0.842 0.842 
1986 1.162 1.162 1.162 1.162 
1987 0.714 0.714 0.714 0.714 
1988 1.001 1.001 1.001 1.001 
1989 1.271 1.271 1.271 1.271 
1990 0.885 0.885 0.885 0.885 
1991 0.950 0.950 0.950 0.950 
1992 0.714 0.714 0.714 0.714 
1993 0.703 0.703 0.703 0.703 
1994 0.532 0.532 0.532 0.532 
1995 0.932 0.932 0.932 0.932 
1996 1.309 1.309 1.309 1.309 

1997 -Stage 1 0.857 0.857 0.857 0.857 
1997 -Stage 2 0.857 0.857 0.857 0.857 
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Table H-15 (Cont). Stock and age specific FP values used for the Columbia River net 
fishery. FP values of 1.00 are not shown. 

Fishery: Columbia River Net 

Stock: BON 
Age 2 Age 3 Age 4 Age 5 

1982 0.905 0.905 0.905 0.905 
1983 0.466 0.466 0.466 0.466 
1984 0.717 0.717 0.717 0.717 
1985 0.417 0.417 0.417 0.417 
1986 1.283 1.283 1.283 1.283 
1987 1.370 1.370 1.370 1.370 
1988 1.520 1.520 1.520 1.520 
1989 0.619 0.619 0.619 0.619 
1990 0.200 0.200 0.200 0.200 
1991 0.309 0.309 0.309 0.309 
1992 0.121 0.121 0.121 0.121 
1993 0.210 0.210 0.210 0.210 
1994 0.000 0.000 0.000 0.000 
1995 0.023 0.023 0.023 0.023 
1996 0.047 0.047 0.047 0.047 

1997 -Stage 1 0.118 0.118 0.118 0.118 
1997-Stage 2 0.118 0.118 0.118 0.118 

Stock: CWF 
Age 2 Age 3 Age 4 Age 5 

1982 0.905 0.905 0.905 0.905 
1983 0.466 0.466 0.466 0.466 
1984 0.717 0.717 0.717 0.717 
1985 0.417 0.417 0.417 0.417 
1986 1.283 1.283 1.283 1.283 
1987 1.370 1.370 1.370 1.370 
1988 1.520 1.520 1.520 1.520 
1989 0.619 0.619 0.619 0.619 
1990 0.200 0.200 0.200 0.200 
1991 0.309 0.309 0.309 0.309 
1992 0.121 0.121 0.121 0.121 
1993 0.210 0.210 0.210 0.210 
1994 0.000 0.000 0.000 0.000 
1995 0.023 0.023 0.023 0.023 
1996 0.047 0.047 0.047 0.047 

1997-Stage 1 0.118 0.118 0.118 0.118 
1997-Stage 2 0.118 0.118 0.118 0.118 
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Table H-15 (Cant). Stock and age specific FP values used for the Columbia River net 
fishery. FP values of 1.00 are not shown. 

Fishery: Columbia River Net 

Stock: LRW 
Age 2 Age 3 Age 4 Age 5 

1982 0.302 0.302 0.302 0.302 
1983 0.117 0.117 0.117 0.117 
1984 0.713 0.713 0.713 0.713 
1985 0.886 0.886 0.886 0.886 
1986 1.349 1.349 1.349 1.349 
1987 1.433 1.433 1.433 1.433 
1988 1.522 1.522 1.522 1.522 
1989 0.568 0.568 0.568 0.568 
1990 0.145 0.145 0.145 0.145 
1991 1.052 1.052 1.052 1.052 
1992 0.602 0.602 0.602 0.602 
1993 0.391 0.391 0.391 0.391 
1994 0.080 0.080 0.080 0.080 
1995 0.000 0.000 0.000 0.000 
1996 0.109 0.109 0.109 0.109 

1997-Stage 1 0.372 0.372 0.372 0.372 
1997-Stage 2 0.372 0.372 0.372 0.372 

Stock: WSH 
Age 2 Age 3 Age 4 Age 5 

1982 0.738 0.738 0.738 0.738 
1983 1.391 1.391 1.391 1.391 
1984 1.548 1.548 1.548 1.548 
1985 2.362 2.362 2.362 2.362 
1986 1.766 1.766 1.766 1.766 
1987 1.509 1.509 1.509 1.509 
1988 1.517 1.517 1.517 1.517 
1989 1.536 1.536 1.536 1.536 
1990 1.888 1.888 1.888 1.888 
1991 1.653 1.653 1.653 1.653 
1992 0.842 0.842 0.842 0.842 
1993 0.199 0.199 0.199 0.199 
1994 0.320 0.320 0.320 0.320 
1995 0.000 0.000 0.000 0.000 
1996 0.045 0.045 0.045 0.045 

1997-Stage 1 0.510 0.510 0.510 0.510 
1997-Stage 2 0.510 0.510 0.510 0.510 
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Table H-15 (Cont). Stock and age specific FP values used for the Columbia River net 
fishery. FP values of 1.00 are not shown. 

Fishery: Columbia River Net 

Stock: CWS 
Age 2 Age 3 Age 4 Age 5 

1982 0.800 0.800 0.800 0.800 
1983 1.385 1.385 1.385 1.385 
1984 0.771 0.771 0.771 0.771 
1985 2.482 2.482 2.482 2.482 
1986 0.849 0.849 0.849 0.849 
1987 1.208 1.208 1.208 1.208 
1988 1.851 1.851 1.851 1.851 
1989 1.624 1.624 1.624 1.624 
1990 0.921 0.921 0.921 0.921 
1991 0.629 0.629 0.629 0.629 
1992 1.652 1.652 1.652 1.652 
1993 1.644 1.644 1.644 1.644 
1994 1.879 1.879 1.879 1.879 
1995 0.774 0.774 0.774 0.774 
1996 0.000 0.000 0.000 0.000 

1997-Stage 1 1.097 1.097 1.097 1.097 
1997 -Stage 2 1.097 1.097 1.097 1.097 

Stock: SUM 
Age 2 Age 3 Age 4 Age 5 

1982 1.496 1.496 1.496 1.496 
1983 0.538 0.538 0.538 0.538 
1984 0.441 0.441 0.441 0.441 
1985 1.211 1.211 1.211 1.211 
1986 1.027 1.027 1.027 1.027 
1987 1.219 1.219 1.219 1.219 
1988 1.083 1.083 1.083 1.083 
1989 0.108 0.108 0.108 0.108 
1990 0.128 0.128 0.128 0.128 
1991 0.218 0.218 0.218 0.218 
1992 0.203 0.203 0.203 0.203 
1993 0.514 0.514 0.514 0.514 
1994 0.304 0.304 0.304 0.304 
1995 0.582 0.582 0.582 0.582 
1996 0.698 0.698 0.698 0.698 

1997-Stage 1 0.420 0.420 0.420 0.420 
1997-Stage 2 0.420 0.420 0.420 0.420 
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Table H-15 (Cont). Stock and age specific FP values used for the Columbia River net 
fishery. FP values of 1.00 are not shown. 

Fishery: Columbia River Net 

Stock: LYF 
Age 2 Age 3 Age 4 Age 5 

1982 0.282 0.282 0.282 0.282 
1983 0.584 0.584 0.584 0.584 
1984 1.223 1.223 1.223 1.223 
1985 1.385 1.385 1.385 1.385 
1986 1.614 1.614 1.614 1.614 
1987 1.627 1.627 1.627 1.627 
1988 1.788 1.788 1.788 1.788 
1989 1.599 1.599 1.599 1.599 
1990 1.541 1.541 1.541 1.541 
1991 1.114 1.114 1.114 1.114 
1992 0.715 0.715 0.715 0.715 
1993 0.711 0.711 0.711 0.711 
1994 0.553 0.553 0.553 0.553 
1995 0.536 0.536 0.536 0.536 
1996 0.714 0.714 0.714 0.714 

1997-Stage 1 1.561 1.561 1.561 1.561 
1997-Stage 2 1.561 1.561 1.561 1.561 

Stock: MCB 
Age 2 Age 3 Age 4 Age 5 

1982 0.930 0.930 0.930 0.930 
1983 0.799 0.799 0.799 0.799 
1984 1.232 1.232 1.232 1.232 
1985 1.440 1.440 1.440 1.440 
1986 2.159 2.159 2.159 2.159 
1987 2.147 2.147 2.147 2.147 
1988 2.322 2.322 2.322 2.322 
1989 2.211 2.211 2.211 2.211 
1990 1.696 1.696 1.696 1.696 
1991 1.274 1.274 1.274 1.274 
1992 1.032 1.032 1.032 1.032 
1993 1.282 1.282 1.282 1.282 
1994 0.503 0.503 0.503 0.503 
1995 0.630 0.630 0.630 0.630 
1996 0.873 0.873 0.873 0.873 

1997 -Stage 1 0.932 0.932 0.932 0.932 
1997 -Stage 2 0.932 0.932 0.932 0.932 
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Table H-16. Stock and age specific FP values used for the Johnstone Strait net fishery. 
FP values of 1.00 are not shown. 

Fishery: Johnstone St Net 

Stock: All Stocks 
Age 2 Age 3 Age 4 AgeS 

1983 1.337 1.337 1.337 1.337 
1984 0.580 0.580 0.580 0.580 
1985 0.805 0.805 0.805 0.805 
1986 0.717 0.717 0.717 0.717 
1987 0.437 0.437 0.437 0.437 
1988 0.238 0.238 0.238 0.238 
1989 0.746 0.746 0.746 0.746 
1990 0.429 0.429 0.429 0.429 
1991 0.461 0.461 0.461 0.461 
1992 0.241 0.241 0.241 0.241 
1993 0.234 0.234 0.234 0.234 
1994 0.122 0.122 0.122 0.122 
1995 0.022 0.022 0.022 0.022 
1996 0.234 0.234 0.234 0.234 

1997 -Stage 1 0.234 0.234 0.234 0.234 
1997 -Stage 2 0.122 0.122 0.122 0.122 
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Table H-17. Stock and age specific FP values used for the Fraser River net fishelY. 
FP values of 1.00 are not shown. 

Fishery: Fraser Net 

Stock: FRE 
Age 2 Age 3 Age 4 Age 5 

1983 0.318 0.318 0.318 0.318 
1984 0.544 0.544 0.544 0.544 
1985 0.622 0.622 0.622 0.622 
1986 0.423 0.423 0.423 0.423 
1987 0.268 0.268 0.268 0.268 
1988 0.192 0.192 0.192 0.192 
1989 0.722 0.722 0.722 0.722 
1990 0.370 0.370 0.370 0.370 
1991 0.436 0.436 0.436 0.436 
1992 0.184 0.184 0.184 0.184 
1993 0.472 0.472 0.472 0.472 
1994 0.320 0.320 0.320 0.320 
1995 0.161 0.161 0.161 0.161 
1996 0.156 0.156 0.156 0.156 

1997-Stage 1 0.472 0.472 0.472 0.472 
1997-Stage 2 0.371 0.371 0.371 0.371 
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Table H-17 (Cont). Stock and age specific FP values used for the Fraser River net 
fishelY. FP values of 1.00 are not shown. 

Fishery: Fraser Net 

Stock: FRL 
Age 2 Age 3 Age 4 AgeS 

1985 0.678 0.678 0.678 0.678 
1986 1.731 1.731 1.731 1.731 
1987 0.698 0.698 0.698 0.698 
1988 1.055 1.055 1.055 1.055 
1989 0.426 0.426 0.426 0.426 
1990 0.217 0.217 0.217 0.217 
1991 0.418 0.418 0.418 0.418 
1992 0.318 0.318 0.318 0.318 
1993 0.276 0.276 0.276 0.276 
1994 0.324 0.324 0.324 0.324 
1995 0.689 0.689 0.689 0.689 
1996 0.973 0.973 0.973 0.973 

1997-Stage 1 0.276 0.276 0.276 0.276 
1997-Stage 2 0.650 0.650 0.650 0.650 

Stock: All Other Stocks 
Age 2 Age 3 Age 4 AgeS 

1982 0.910 0.910 0.910 0.910 
1983 1.337 1.337 1.337 1.337 
1984 0.580 0.580 0.580 0.580 
1985 0.805 0.805 0.805 0.805 
1986 0.717 0.717 0.717 0.717 
1987 0.437 0.437 0.437 0.437 
1988 0.238 0.238 0.238 0.238 
1989 0.746 0.746 0.746 0.746 
1990 0.429 0.429 0.429 0.429 
1991 0.461 0.461 0.461 0.461 
1992 0.241 0.241 0.241 0.241 
1993 0.234 0.234 0.234 0.234 
1994 0.122 0.122 0.122 0.122 
1995 0.022 0.022 0.022 0.022 
1996 0.234 0.234 0.234 0.234 

1997-Stage 1 0.234 0.234 0.234 0.234 
1997-Stage 2 0.750 0.750 0.750 0.750 
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Table H-18. Stock and age specific FP values used for the SEAK SpOlt fishelY. 
FP values of 1.00 are not shown. 

Fishery: SEAKSport 

Stock: All Stocks 
Age 2 Age 3 Age 4 Age 5 

1983 1.689 1.689 1.689 1.689 
1984 1.881 1.881 1.881 1.881 

1997-Stage 2 1.589 1.589 1.589 1.589 

Table H-19. Stock and age specific FP values used for the NCBC spOlt fishe1Y. 
FP values of 1.00 are not shown. 

Fishery: NCBC Sport 

Stock: All Stocks 
Age 2 Age 3 

1997-Stage 2 1.399 1.399 
Age 4 
1.399 

Age 5 
1.399 

Table H-20. Stock and age specific FP values used for the WCVI sport fishe1Y. 
FP values of 1.00 are not shown. 

Fishery: WCVISport 

Stock: All Stocks 
Age 2 Age 3 

1997-Stage 2 0.682 0.682 
Age 4 
0.682 

Age 5 
0.682 

Table H-21. Stock and age specific FP values used for the W NOR Ocean sport fishe1Y. 
FP values of 1.00 are not shown. 

Fishery: WA/OR Ocean Sport 

Stock: All Stocks 
Age 2 Age 3 Age 4 Age 5 

1983 0.833 0.833 0.833 0.833 
1984 0.203 0.203 0.203 0.203 

1997-Stage 2 0.361 0.361 0.361 0.361 
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Table H-22. Stock and age specific FP values used for the NPS SpOlt fishery. 

Fishery: NPS Sport 

Stock: All Stocks 
Age 2 Age 3 

1997-Stage 2 0.922 0.922 
Age 4 
0.922 

Age 5 
0.922 

Table H-23. Stock and age specific FP values used for the South PS sport fishery. 

Fishery: South PS Sport 

Stock: All Stocks 
Age 2 Age 3 

1997-Stage 2 0.740 0.740 
Age 4 
0.740 

Age 5 
0.740 

Table H-24. Stock and age specific FP values used for the OS sport fishery. 
FP values of 1.00 are not shown. 

Fishery: GS Sport 

Stock: All Stocks 
Age 2 Age 3 Age 4 Age 5 

1983 0.690 0.690 0.690 0.690 
1984 1.180 1.180 1.180 1.180 

1997-Stage 2 1.243 1.243 1.243 1.243 
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Table H-25. Stock and age specific FP values used for freshwater sport fishedes. 
FP values of 1.00 are not shown. 

Fishery: Freshwater Sport 

Stock: URB 
Age 2 Age 3 Age 4 Age 5 

1982 0.274 0.274 0.274 0.274 
1983 0.875 0.875 0.875 0.875 
1984 3.604 3.604 3.604 3.604 
1985 5.023 5.023 5.023 5.023 
1986 4.139 4.139 4.139 4.139 
1987 4.832 4.832 4.832 4.832 
1988 5.262 5.262 5.262 5.262 
1989 5.499 5.499 5.499 5.499 
1990 3.977 3.977 3.977 3.977 
1991 7.056 7.056 7.056 7.056 
1992 5.666 5.666 5.666 5.666 
1993 6.056 6.056 6.056 6.056 
1994 4.654 4.654 4.654 4.654 
1995 6.466 6.466 6.466 6.466 
1996 4.306 4.306 4.306 4.306 

1997-Stage 1 3.553 3.553 3.553 3.553 
1997-Stage 2 3.553 3.553 3.553 3.553 

Stock: BON 
Age 2 Age 3 Age 4 Age 5 

1982 0.914 0.914 0.914 0.914 
1983 0.557 0.557 0.557 0.557 
1984 2.811 2.811 2.811 2.811 
1985 1.562 1.562 1.562 1.562 
1986 2.282 2.282 2.282 2.282 
1987 3.099 3.099 3.099 3.099 
1988 2.322 2.322 2.322 2.322 
1989 3.823 3.823 3.823 3.823 
1990 3.489 3.489 3.489 3.489 
1991 4.337 4.337 4.337 4.337 
1992 4.494 4.494 4.494 4.494 
1993 3.752 3.752 3.752 3.752 
1994 0.122 0.122 0.122 0.122 
1995 1.272 1.272 1.272 1.272 
1996 2.011 2.011 2.011 2.011 

1997-Stage 1 2.665 2.665 2.665 2.665 
1997-Stage 2 2.665 2.665 2.665 2.665 
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Table H-25 (Cont). Stock and age specific FP values used for the freshwater sport 
fisheries. FP values of 1.00 are not shown. 

Fishery: Freshwater Sport 

Stock: CWF 
Age 2 Age 3 Age 4 Age 5 

1982 0.914 0.914 0.914 0.914 
1983 0.557 0.557 0.557 0.557 
1984 2.811 2.811 2.811 2.811 
1985 1.562 1.562 1.562 1.562 
1986 2.282 2.282 2.282 2.282 
1987 3.099 3.099 3.099 3.099 
1988 2.322 2.322 2.322 2.322 
1989 3.823 3.823 3.823 3.823 
1990 3.489 3.489 3.489 3.489 
1991 4.337 4.337 4.337 4.337 
1992 4.494 4.494 4.494 4.494 
1993 3.752 3.752 3.752 3.752 
1994 0.122 0.122 0.122 0.122 
1995 1.272 1.272 1.272 1.272 
1996 2.011 2.011 2.011 2.011 

1997 -Stage 1 2.665 2.665 2.665 2.665 
1997 -Stage 2 2.665 2.665 2.665 2.665 

Stock: LRW 
Age 2 Age 3 Age 4 Age 5 

1982 1.666 1.666 1.666 1.666 
1983 1.934 1.934 1.934 1.934 
1984 2.769 2.769 2.769 2.769 
1985 2.118 2.118 2.118 2.118 
1986 1.768 1.768 1.768 1.768 
1987 2.058 2.058 2.058 2.058 
1988 1.766 1.766 1.766 1.766 
1989 2.750 2.750 2.750 2.750 
1990 2.561 2.561 2.561 2.561 
1991 2.304 2.304 2.304 2.304 
1992 3.986 3.986 3.986 3.986 
1993 4.527 4.527 4.527 4.527 
1994 1.598 1.598 1.598 1.598 
1995 5.416 5.416 5.416 5.416 
1996 1.781 1.781 1.781 1.781 

1997-Stage 1 3.269 3.269 3.269 3.269 
1997 -Stage 2 3.269 3.269 3.269 3.269 
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Table H-25 (Cont). Stock and age specific FP values used for the freshwater sport. FP 
values of 1.00 are not shown. 

Fishery: Freshwater Sport 

Stock: WSH 
Age 2 Age 3 Age 4 Age 5 

1982 0.993 0.993 0.993 0.993 
1983 1.106 1.106 1.106 1.106 
1984 1.011 1.011 1.011 1.011 
1985 0.945 0.945 0.945 0.945 
1986 1.007 1.007 1.007 1.007 
1987 0.867 0.867 0.867 0.867 
1988 0.863 0.863 0.863 0.863 
1989 0.861 0.861 0.861 0.861 
1990 0.946 0.946 0.946 0.946 
1991 1.191 1.191 1.191 1.191 
1992 0.892 0.892 0.892 0.892 
1993 1.285 1.285 1.285 1.285 
1994 0.978 0.978 0.978 0.978 
1995 1.180 1.180 1.180 1.180 
1996 0.589 0.589 0.589 0.589 

1997-Stage 1 1.019 1.019 1.019 1.019 
1997-Stage 2 1.019 1.019 1.019 1.019 

Stock: CWS 
Age 2 Age 3 Age 4 Age 5 

1982 1.346 1.346 1.346 1.346 
1983 1.568 1.568 1.568 1.568 
1984 1.601 1.601 1.601 1.601 
1985 1.510 1.510 1.510 1.510 
1986 1.957 1.957 1.957 1.957 
1987 1.445 1.445 1.445 1.445 
1988 1.237 1.237 1.237 1.237 
1989 1.698 1.698 1.698 1.698 
1990 2.064 2.064 2.064 2.064 
1991 2.083 2.083 2.083 2.083 
1992 1.486 1.486 1.486 1.486 
1993 1.984 1.984 1.984 1.984 
1994 1.608 1.608 1.608 1.608 
1995 1.379 1.379 1.379 1.379 
1996 0.750 0.750 0.750 0.750 

1997-Stage 1 1.549 1.549 1.549 1.549 
1997 -Stage 2 1.549 1.549 1.549 1.549 
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Table H-25 (Cant). Stock and age specific FP values used for the freshwater sport. FP 
values of 1.00 are not shown. 

Fishery: Freshwater Sport 

Stock: LYF 
Age 2 Age 3 Age 4 Age 5 

1982 0.273 0.273 0.273 0.273 
1983 0.501 0.501 0.501 0.501 
1984 3.445 3.445 3.445 3.445 
1985 1.277 1.277 1.277 1.277 
1986 2.729 2.729 2.729 2.729 
1987 3.161 3.161 3.161 3.161 
1988 3.468 3.468 3.468 3.468 
1989 3.200 3.200 3.200 3.200 
1990 0.925 0.925 0.925 0.925 
1991 2.920 2.920 2.920 2.920 
1992 2.129 2.129 2.129 2.129 
1993 3.038 3.038 3.038 3.038 
1994 0.000 0.000 0.000 0.000 
1995 0.000 0.000 0.000 0.000 
1996 0.315 0.315 0.315 0.315 

1997 -Stage 1 0.300 0.300 0.300 0.300 
1997-Stage 2 0.300 0.300 0.300 0.300 

Stock: MCB 
Age 2 Age 3 Age 4 Age 5 

1982 0.273 0.273 0.273 0.273 
1983 0.748 0.748 0.748 0.748 
1984 1.827 1.827 1.827 1.827 
1985 1.767 1.767 1.767 1.767 
1986 2.478 2.478 2.478 2.478 
1987 2.647 2.647 2.647 2.647 
1988 3.869 3.869 3.869 3.869 
1989 4.274 4.274 4.274 4.274 
1990 5.653 5.653 5.653 5.653 
1991 3.302 3.302 3.302 3.302 
1992 6.238 6.238 6.238 6.238 
1993 5.507 5.507 5.507 5.507 
1994 2.878 2.878 2.878 2.878 
1995 9.960 9.960 9.960 9.960 
1996 3.683 3.683 3.683 3.683 

1997-Stage 1 5.261 5.261 5.261 5.261 
1997-Stage 2 5.261 5.261 5.261 5.261 
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Appendix I 
Conversion factors used in the May 1997 calibration 

(9702) of the PSC Chinook Model 

Columbia Spring Creek Snake River Fall 
Year Upriver Bright Hatchery Wild 
1979 0.9226 0.4705 0.6253 
1980 0.5529 0.8593 0.3314 
1981 0.4842 0.6263 0.2265 
1982 0.5372 1.0000 0.3097 
1983 0.8897 0.6659 0.4400 
1984 0.9649 0.5446 1.0000 
1985 0.9955 0.3547 0.5398 
1986 0.9925 1.0000 0.3241 
1987 0.8873 1.0000 0.3399 
1988 0.9769 1.0000 0.2931 
1989 0.9166 0.9848 0.3653 
1990 0.8391 0.9835 0.3645 
1991 0.8097 0.6460 0.2349 
1992 0.9007 0.6553 0.4804 
1993 0.8304 0.9866 0.6424 
1994 0.8352 0.8741 0.5078 
1995 0.8440 0.6708 0.2437 
1996 0.7155 0.9910 0.4701 
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AppendixJ 
Proportion Vulnerable by age for Fisheries With Changes in the Minimum Size Limit 

Since the 1979-1981 Model Base Period 

Fishery Years Age 2 Age 3 Age 4 Age 5 
SEAK Net 1986-97 0.1989 0.6911 0.0326 0.0086 ........................................................................................................................................................................................................................... 
NBC Troll 1987-97 0.5938 0.6561 0.1036 0.0159 .......................................................................................................................................................................................................................... 
CBC Troll 1987-97 0.5981 0.6188 0.1154 0.0222 .......................................................................................................................................................................................................................... 
GS Troll 1984-97 0.5979 0.5881 0.0755 0.0306 ......................................................................................................................................................................................................................... 
GS Sport 1982-88 0.8101 0.0098 0.0014 0.0102 

.. 9.~ .. ~P.gEL .................................. J.?~.~~~?.. .......... ~.:9.9.9.9. ............... 9.:.?.~~.~ ................ 9.:9..??.?. ............... .9.:9..~.9.9 ....... . 
WCVI Troll 1987-97 0.5974 0.6072 0.2139 0.0807 
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Brood 

Year 

74 

75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 

79-94 Ave. 

AppendixK 
Stock Productivity Scalars (EV's) used in the May 1997 calibration (9702) 

of the PSC Chinook Model 

Stock 

AKS NTH FRE FRL RBH RBT GSQ GST GSH NKF PSF PSN PSY 

0.86 1.46 1.33 0.44 1.08 1.08 1.18 0.46 1.41 0.66 1.04 0.89 1.04 

0.91 1.47 1.28 0.88 0.60 0.60 0.80 0.56 1.45 0.71 0.90 0.87 0.90 
1.02 1.50 0.98 0.96 2.50 2.50 1.36 1.26 2.11 0.97 0.98 0.74 0.98 
1.26 1.51 0.86 0.83 1.07 1.07 0.89 1.38 1.79 1.17 1.02 0.48 1.02 
1.83 1.52 0.92 1.26 3.22 3.22 1.32 0.97 1.26 1.24 0.83 0.45 0.83 
1.28 1.01 0.82 1.27 1.84 1.84 0.74 0.74 0.48 1.85 0.47 0.78 0.47 
1.98 1.02 1.03 0.93 1.38 1.38 0.82 0.37 0.29 2.33 0.51 0.83 0.51 
1.66 1.22 1.45 1.40 0.83 0.83 1.63 0.52 1.04 2.51 0.46 0.98 0.46 
1.58 1.32 1.58 1.74 0.66 0.66 2.05 0.30 1.12 1.38 0.44 1.21 0.44 
1.73 1.23 1.05 0.57 0.17 0.17 0.83 0.24 0.62 1.04 0.52 1.41 0.52 
1.14 1.20 0.92 0.42 0.91 0.91 1.95 0.26 0.19 1.21 0.51 1.47 0.51 
0.99 1.14 0.80 0.15 0.99 0.99 0.48 0.22 0.14 1.50 0.60 1.52 0.60 
0.80 1.05 0.75 1.29 1.60 1.60 0.97 0.54 0.35 1.39 0.53 1.64 0.53 
0.59 1.01 0.67 0.57 1.69 1.69 0.57 0.35 0.20 1.10 0.32 1.15 0.32 
0.59 1.07 0.57 2.22 1.80 1.80 0.56 0.68 0.38 0.82 0.21 0.75 0.21 
0.68 1.02 0.69 1.27 1.84 1.84 0.13 0.48 0.34 0.52 0.17 0.60 0.17 
0.64 0.84 0.73 0.77 1.50 1.50 0.38 0.31 0.32 0.52 0.25 0.68 0.25 
0.71 0.78 0.80 0.13 0.14 0.14 0.29 0.41 0.23 0.33 0.45 0.75 0.45 
0.86 1.15 0.97 0.18 0.07 0.07 0.33 0.58 0.21 0.35 0.48 0.54 0.48 
1.15 1.28 1.24 0.33 0.62 0.62 0.75 0.91 0.26 0.46 0.52 0.53 0.52 

2.03 0.19 0.19 0.65 0.40 0.54 0.40 
1.09 1.09 0.94 0.96 1.02 1.02 0.83 0.46 0.41 1.12 0.43 0.96 0.43 

NKS SKG 

0.01 1.36 

0.01 1.23 
1.33 1.89 
1.23 1.20 
0.74 1.33 
0.47 0.73 
0.37 0.50 
0.26 1.40 
0.24 0.84 
0.29 0.44 
0.37 0.69 

0.50 
0.70 
0.36 
0.32 
0.25 
0.23 
0.44 
0.54 
0.30 

0.33 0.55 



Appendix K (cont.). Stock Productivity Scalars (EV's) used in the May 1997 calibration (9702) 
of the PSC Chinook Model 

Brood Stock 
Year STL SNO WCH URB SPR BON CWF lRW WSH CWS SUM ORC WCN LYF MCB 

74 1.25 1.06 1.14 0.99 0.98 5.89 5.89 0.83 0.82 0.60 1.17 0.51 0.60 0.18 0.01 
75 1.22 1.11 1.25 2.32 1.30 1.98 1.98 1.26 4.14 0.61 1.12 0.60 0.73 0.27 0.01 
76 1.07 1.19 1.28 1.09 1.27 1.95 1.95 1.64 2.13 0.73 0.95 0.68 0.78 0.48 0.07 
77 0.85 0.89 1.17 1.22 0.83 1.53 1.53 1.23 2.97 0.89 0.72 0.76 0.85 1.14 1.29 
78 0.86 0.75 0.93 0.78 0.90 1.42 1.42 0.51 3.38 1.17 0.54 0.65 0.77 1.64 0.99 
79 0.53 0.77 0.76 1.07 1.30 0.70 0.70 0.33 1.13 0.64 0.47 0.89 0.77 4.52 22.49 
80 0.45 0.61 0.80 2.42 0.25 0.40 0.40 0.20 10.77 1.66 0.56 0.78 0.75 3.37 0.93 
81 1.10 0.60 0.90 2.54 0.38 0.35 0.35 0.17 10.27 1.41 0.64 1.07 0.92 3.96 0.12 
82 1.42 0.53 0.92 4.41 0.27 0.42 0.42 0.34 7.85 0.75 0.83 1.56 1.28 5.05 0.25 
83 1.58 0.51 2.30 5.74 0.15 0.71 0.71 0.60 10.64 1.13 0.93 1.95 1.57 6.76 0.62 
84 0.94 0.48 1.26 5.98 0.12 2.23 2.23 0.94 14.05 2.01 0.82 1.29 1.51 4.58 1.52 
85 0.51 0.42 1.75 2.51 0.37 0.62 0.62 0.44 16.93 1.54 0.68 0.37 1.71 6.54 1.28 
86 0.49 0.43 1.75 2.56 0.40 0.34 0.34 0.31 14.42 1.10 0.55 0.73 1.46 5.49 0.73 
87 0.82 0.32 0.64 0.89 0.50 0.21 0.21 0.19 17.80 1.07 0.37 0.76 1.12 4.33 0.21 
88 0.79 0.28 0.66 0.94 0.62 0.31 0.31 0.28 12.51 0.94 0.33 0.26 0.92 8.26 0.25 
89 0.67 0.32 0.64 1.84 0.43 0.27 0.27 0.12 8.05 1.25 0.43 0.39 0.90 7.30 0.26 
90 0.58 0.34 0.81 1.88 0.13 0.20 0.20 0.37 6.28 0.82 0.46 0.94 0.86 8.02 0.28 
91 0.53 0.38 0.65 0.68 0.10 0.14 0.14 0.19 6.34 0.53 0.52 0.11 0.81 8.78 0.18 
92 0.74 0.43 0.57 1.71 0.22 0.18 0.18 0.20 3.78 0.24 0.54 0.53 0.85 3.77 0.36 
93 0.71 0.35 0.68 2.73 0.22 0.19 0.19 0.10 3.77 0.23 0.62 1.03 1.12 4.37 0.86 
94 0.65 0.32 0.64 0.15 0.18 0.18 0.01 3.43 0.19 0.69 0.12 4.71 0.17 

79-94 Ave. 0.78 0.44 1.01 2.41 0.35 0.47 0.47 0.30 9.25 0.97 0.59 0.80 1.10 5.61 1.91 



AppenrlixL 
Summary of Model Improvement Group progress to date 

Discrepancies between age composition estimates in the SEAK troll fishery based on the 
PSC Chinook Model and estimates based on aging fish scales were identified by the CTC. 
The scale estimates and model estimates (from calibration 9702) are provided below. 

Year Scale Model 
Estimate Estimate 

1982 44% 21% 
1983 28% 20% 
1984 38% 23% 
1985 46% 26% 
1986 35% 23% 
1987 33% 25% 
1988 30% 20% 
1989 20% 20% 
1990 30% 19% 
1991 28% 17% 
1992 34% 18% 
1993 28% 14% 
1994 29% 16% 

Estimates of age composition of SEAK troll catches of treaty fish were made by 
apportioning annual total troll catches by 14 strata (i.e., fall in/out, winter 1 (Oct. 1 - Dec. 
31) in/out, winter 2 (Jan. 1 - Apd115) in/out, spring inJout, June traditional in/out, June 
experimental inJout, and July in/out) and applying year/strata specific estimates of 
freshwater age composition based on scale samples taken from the specific year/strata. 
Average proportion of age 1. taken over years of available data for the strata applied to 
strata/years where scale samples were not available. Since samples were taken from 
catches that included SEAK hatchery stocks, the hatchery add-on was subtracted from the 
estimated age 1. catches to estimate catch of age 1. treaty fish. 

Estimates of freshwater age composition of modeled catches were made assuming the 
following stock specific age 1. proportions: Alaska Spring - 1.0 , NOlthlCentral BC -
0.75, Fraser Early - 1.0, Nooksack Spring - 1.0, Willamette Spdng Hatchery - 1.0, 
Cowlitz Spring Hatchery - 1.0, all other stocks 0.0. 

The CTC explored the two possible explanations to the above discrepancies: (1) the scale 
estimates of yearling fish are too high, or (2) the model estimates of yearling fish are too 
low. The CTC began by making the assumption that yearling odgin fish are predominately 
Spling type fish. 



With respect to errors in aging scales, blind tests of scale aging errors using hatchelY fish 
of known age from CWT are very consistent among studies, and errors in aging age O. 
tend to be lower than errors in aging age 1. chinook (Van Alen 1986, Yole 1989, Bilton 
1985). It is also believed that errors in aging wild spring stocks (age 1.) is low, based on 
routine testing of ADF&G scale readers using samples taken from SE Alaska chinook 
escapements which are 100% age 1. In these tests, errors in reading freshwater ages were 
nil (Scott McPherson, ADF&G, Douglas, AK personal communication). 

Of more concem are potential errors in aging wild fall chinook stocks that extensively 
rear the coastal estuaries. These stocks migrate from riparian areas where growth may be 
very low to coastal estuaries, where growth may be very high and occurs prior to the time 
of scale annulus fOlmation. This transition in growth may be reflected on the scale as a 
false annulus, consequently these fish would be erroneously aged as age 1. Scale samples 
have been acquired from several fall stocks (three years for each of three coastal Oregon 
river systems, Columbia Upriver Brights, and three coastal Washington river systems). 
These samples were taken in river fisheries or from spawning ground sampling, are of 
known freshwater age, and have been aged by agency readers. The samples will be used 
to construct blind tests of ADF&G scale readers to evaluate potential errors in aging wild 
fall chinook salmon stocks. It is anticipated that these tests will be completed by fall 1997. 

With respect to the potential errors in model estimates of yearling fish, two hypotheses 
were examined for explaining discrepancies in model and scale freshwater age composition 
of the SEAK troll fishery. The first hypothesis examined was that telminal run sizes of 
spring stocks vulnerable to the SEAK troll fishery used in PSC Chinook Model 
calibrations were erroneously low. The second hypothesis examined was that differences 
in the size and age of recruitment to the fishery existed among freshwater age classes and 
these result in greater vulnerability of yearling chinook to the SEAK fishery . 
The third hypothesis examined was that the base period SEAK troll fishery exploitation 
rates estimated for spring stocks were too low. Presumably the errors in spring stock base 
period exploitation were due to low numbers of CWT recoveries from spring stocks 
during the base period. 

The first hypothesis was examined by a simple analysis of how sensitive the PSC Chinook 
Model catches of spring stocks were to terminal run sizes of key spring stocks. Here, four 
model calibrations were conducted using the four possible combinations of halving and 
doubling the NCBC and WCVI terminal runs. The model calibrations that doubled the 
NCBC terminal runs had spring stock catches similar to those based on scale ages. These 
results suggest that large underestimates of SE Alaska, NCBC and/or early Fraser 
terminal runs could lead to errors in model estimates of spring stock catches. 

The second hypothesis was examined by directly estimating age specific PNV's. Yearling 
PNV's were estimated from empirical length distributions based on age 3 yearling CWT 
recoveries in the SEAK and BC net fisheries. The model was modified to admit 
freshwater age specific PNV's. Calibration runs with the new age 1. PNV's showed that 



freshwater age proportions in the modeled stock catches were not sensitive to differential 
PNV's. 

The third hypothesis was examined by comparing stock catch distributions among SPFI 
strata based on the modeled catches and those based on the cohort analysis. The model 
catch distributions are based only on the base pe110d CWT recoveries, while catch 
distributions based on the cohort analyses are based on annual CWT recoveries from the 
base period to 1995. These comparisons revealed that the major fall stocks (WCVI, 
Upriver Brights and Oregon Coastal) tended to be much higher contributors, on average, 
to the to the July strata in the CWT data than in the base period model catch distribution. 
The major spring stocks (Alaska Spring, NCBC, Quinsam, and Willamette) tended to be 
higher contributors, on average, in the winter/spring strata in the CWT data than in the 
base period model catch distributions. These discrepancies suggested that stock 
vulnerabilities to the SEAK fishery have changed since the base period, or that CWT 
recoveries in the base period are not representative of the SEAK fishery catches. 

These discrepancies led to a closer examination of a number of issues, including: (l) an 
analysis of the timing of the CWT recoveries in the base period winter/spring fishery 
relative to the present winter/spring fishery, and (2) an analysis of scale age composition 
as an indicator of stock composition for altemative stratification of the SEAK fishery (fall 
in/out, winter 1 (Oct 1- Dec. 31) in/out, winter2 (Jan 1- April 15) in/out, spring in/out, 
June in/out, and July in/out). 

Most of the base period CWT recoveries from the winter/spring fishery came from the late 
May time period and from outside areas. In recent years, the fishery has been closed from 
mid-April to July 1, and the base period recoveries were believed to be not representative 
ofthe present Winter/Spring fishery since the mid 1980's. 

There were consistent differences in freshwater age composition between inside and 
outside areas, with yearling fish present in high numbers in inside areas throughout the 
year. Further, differences in age composition tended to be greater between areas than 
between time periods within areas. This suggested that the SPFI stratification in the 1996 
PSC Chinook Model, where winter/spring and fall strata included both inside and outside 
areas in the inside age composition, was inappropriate. It was decided to explore a 
different stratification, winter/spring in, winter/spring out, June in, June out, and July/fall 
in, and July/fallout. 

Winter inside catches in the base period, however, are very small. The small catches, 
combined with limited sampling, produced very few CWT recovedes in the strata. Two 
modifications were made to the calibration data to try to capture the presence of spring 
stocks in the inside winter strata: 

1. CWT winter recoveries were simulated for the SEAK troll fishery in the years 
1976-1982. Sampling was limited during this time pedod, and it was thought 
that by creating recoveries the spring stocks would be better represented. A 



Visual Basic program (STRATAPROG.BAS) was written to read in the most 
cunent c-files and simulate winter recoveries. Each of the eight winter strata 
was assigned a "matched" strata (or group of strata) which most closely 
matched the stock composition in the winter strata. SEAK catches in the 
winter strata and catches and CWT recoveries in the matched strata were used 
to calculate the new recoveries. The recoveries in the matched strata were 
scaled by the ratio of the SEAK troll catch in the winter strata over the SEAK 
troll catch in the matched strata. 

2. The SEAK troll fishery was re-stratified into the following six fisheries: 
Winter/Spring Inside, Winter/Spring Outside, June Inside, June outside, 
SummerlFall Inside, Summer/Fall Outside. 

Two new calibrations were perfonned; one with the simulated recoveries, and one with 
both the simulated recoveries and the new strata. UnfOltunately, in both instances the 
propOltion of spring stocks in the Alaska troll fishery decreased, by 5% and 4% 
respectively. Part of the decrease (2%) was explained by a change in the NOlthlCentral 
BC stock base period data. Weights assigned to the base peliod tagcodes were changed 
from the most recent calibration to better represent the stock composition. 

Other discrepancies between the data for calibration 9702 and the two new calibrations 
were recognized, however time was limited to explore them in detail to detennine the 
cause of the remaining drop in percent springs. Even if the discrepancies were reconciled, 
it is very unlikely that the new calibrations would show the desired increase in the percent 
springs. 

The under-representation of spring stocks will be explored more extensively this summer. 
The above changes have not been incorporated into the model. 



AppendixM 
Potential Model Improvements 

Solutions to concerns previously identified by the CTC should be implemented: 

(1) Age data from scale samples indicate that the model underestimates the 
abundance of spring type stocks in the SEAK troll fishery (see Appendix L). 

(2) The FP values for the WCVI troll fishery in 1992 and 1993 are used to reflect 
targeting on WCVI stocks. The method produces a model fishery index 
considerably different than the CWT based fishery index. 

(3) The age composition of the model prediction for the terminal run of the Fraser 
Late stock should be evaluated for consistency with estimates obtained from 
biological sampling data. 

(4) The NTH stock is complised of three substocks, SkeenalN ass, Kitimat, and 
Atnarko with different catch distributions. Since the relative production of 
each substock has changed since the model base period, ell'ors are introduced 
into the model predictions for the catch distribution. 

(5) Most forecasts provided by the management agencies assume average ocean 
harvest rates during the time selies of return data used in the forecast. Current 
calibration methods account for the assumption of average ocean harvest for 
the coming year. Accounting for the annual variation in ocean harvest rates for 
all years might improve preseason forecasts. Another option might be to 
predict, and calibrate to, ocean cohort sizes rather that terminal returns. 

(6) Parameters used for the incidental mOltality computations should be reviewed 
and updated. In particular, release mOltality rates recommended by the CTC 
should be incorporated in the model, methods used to compute the PNV 
parameters should be reviewed, and model estimates of encounter rates should 
be compared for consistency with recent studies. 

(7) Methods used to estimate exploitation rates for stocks with no base peliod 
CWT groups should be evaluated. 

In addition, the following broad topics should be addressed by the CTC. 

Model Code. The computer language used for the model (QuickBasic 4.2) precludes the 
incorporation of additional fisheries and/or stocks (e.g., improved representation of the 
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SEAK, transboundary, NCBC, and WCVI stocks). To remove this limitation, the CTC 
should evaluate using an alternative programming language. 

Model Validation. The model should be validated by comparing model predictions for 
key statistics with independently delived estimates. Key statistics compared should 
include brood exploitation rates by stock, fishelY indices, sublegal encounter rates, 
maturation rates, and the stock composition of fishelY catches. 

Model Structure. A comprehensive review of the model's structure is needed. Key 
elements include the incidental mortality and the parameter estimation algodthms. The 
model primadly uses terminal runs, escapements, and fishery catches to estimate the stock 
productivity scalars. The CTC should evaluate the potential for incorporating additional 
sources of information in the parameter estimation algorithm. 

Model Documentation. The model documentation should be updated, reviewed by the 
CTC, and published as a PSC report. 

Model Output Reports. Output routines of the model should be revised to provide stock 
group and age specific abundance indices. 
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AppendixN 
Fisheries and Years included in Computing Average Exploitation Rates 

for 2nd Stage Calibration 

Years Average 
Years in Average Applied 

Fishery Flagl First Last First Last 
SEAK troll 0 1983 1996 1997 2005 
NBC troll 0 1983 1996 1997 2005 
CBC troll 0 1983 1996 1997 2005 
WCVI troll 0 1986 1996 1997 2005 
WAlOR troll 0 1979 1996 1997 2005 
OS troll 0 1983 1996 1997 2005 
SEAKnet 0 1979 1996 1997 2005 
NBC net 0 1983 1996 1997 2005 
CBC net 0 1983 1996 1997 2005 
WCVlnet 5 1983 1996 1997 2005 
WCVlnet 6 1983 1996 1997 2005 
SEAK sport 0 1983 1996 1997 2005 
NCBC sport 0 1983 1996 1997 2005 
WCVI sport 0 1983 1996 1997 2005 
W AlOR Ocean spOlt 0 1983 1996 1997 2005 
NPS sport 0 1983 1996 1997 2005 
South PS sport 0 1983 1996 1997 2005 
OS sport 0 1983 1996 1997 2005 

1 A flag of 0 indicates that the average is used for all stocks in the fishery. 
A non-zero flag indicates the stock number(s) to apply the average. 
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Appendix 0 
Maturation Rates and Adult Equivalent Rates for 11 Stocks used in the May 1997 

calibration (9702) of the PSC Chinook Model 
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Maturation Rates Adult E~uiva1ent Rates 
Year Stock Age 2 Age 3 Age 4 Age 2 Age 3 Age 4 
1979 AKS 0.0548 0.1213 0.6491 0.5839 0.7996 0.9649 

BON 0.0000 0.2399 0.9877 0.5626 0.8417 0.9988 
CWF 0.0011 0.1287 0.8169 0.5665 0.8130 0.9817 
GSH 0.0344 0.3599 0.9497 0.6043 0.8697 0.9950 
LRW 0.0554 0.1092 0.6600 0.5820 0.7976 0.9660 
ORC 0.2606 0.1688 0.4800 0.6803 0.7992 0.9480 
RBH 0.0915 0.1472 0.5840 0.6001 0.8087 0.9584 
RBT 0.0915 0.1472 0.5840 0.6001 0.8087 0.9584 
SPR 0.0303 0.4474 0.9638 0.6615 0.8869 0.9964 
URB 0.0000 0.0499 0.4867 0.0000 0.7633 0.9466 
WSH 0.0099 0.6693 0.9348 0.6420 0.9272 0.9935 

1980 AKS 0.0548 0.1213 0.6491 0.5839 0.7996 0.9649 
BON 0.0110 0.0508 0.8963 0.6165 0.8037 0.9896 
CWF 0.0343 0.1262 0.8169 0.5804 0.8086 0.9817 
GSH 0.0231 0.2419 0.9558 0.5810 0.8431 0.9956 
LRW 0.0331 0.0878 0.6600 0.5725 0.7964 0.9660 
ORC 0.1121 0.1989 0.4800 0.6063 0.8108 0.9480 
RBH 0.0346 0.1948 0.6963 0.5658 0.7998 0.9696 
RBT 0.0346 0.1948 0.6963 0.5658 0.7998 0.9696 
SPR 0.0186 0.6558 0.9407 0.6430 0.9299 0.9941 
URB 0.0000 0.1857 0.4225 0.0000 0.8183 0.9386 
WSH 0.0076 0.5622 0.7461 0.6305 0.9121 0.9746 

1981 AKS 0.0045 0.1213 0.6491 0.5439 0.7996 0.9649 
BON 0.0087 0.3723 0.9140 0.6204 0.8735 0.9914 
CWF 0.0152 0.0959 0.7621 0.5791 0.8079 0.9762 
GSH 0.0182 0.1191 0.9130 0.5835 0.8158 0.9913 
LRW 0.0788 0.1317 0.7094 0.5957 0.7969 0.9709· 

" 

ORC 0.0379 0.1517 0.5479 0.5503 0.7952 0.9548 
RBH 0.0180 0.1130 0.3915 0.5589 0.7860 0.9392 
RBT 0.0180 0.1130 0.3915 0.5589 0.7860 0.9392 
SPR 0.0634 0.5530 0.9534 0.6993 0.9089 0.9953 
URB 0.0000 0.1582 0.7112 0.0000 0.8217 0.9711 
WSH 0.0000 0.4957 0.9904 0.6563 0.8980 0.9990 

1982 AKS 0.1225 0.0579 0.6491 0.6220 0.7741 0.9649 
BON 0.0184 0.4077 0.9812 0.6541 0.8815 0.9981 
CWF 0.0191 0.1505 0.8438 0.5741 0.8180 0.9844 
GSH 0.0482 0.1323 0.8867 0.6085 0.8225 0.9887 
LRW 0.0472 0.1301 0.5762 0.5792 0.8016 0.9576 
ORC 0.0589 0.0900 0.4827 0.5679 0.7610 0.9483 
RBH 0.0176 0.1276 0.4850 0.5638 0.7868 0.9485 
RBT 0.0176 0.1276 0.4850 0.5638 0.7868 0.9485 
SPR 0.0109 0.8497 0.9520 0.6355 0.9699 0.9952 
URB 0.0000 0.3724 0.8525 0.0000 0.8538 0.9852 
WSH 0.0279 0.6918 0.9708 0.6273 0.9376 0.9971 
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Maturation Rates Adult Equivalent Rates 
Year Stock Age 2 Age 3 Age 4 Age 2 Age 3 Age 4 
1983 AKS 0.0425 0.1722 0.5028 0.5893 0.8132 0.9503 

BON 0.0074 0.6255 1.0000 0.6511 0.9251 1.0000 
CWF 0.0135 0.1288 0.8218 0.5636 0.8082 0.9822 
aSH 0.0523 0.2301 0.9430 0.5989 0.8409 0.9943 
LRW 0.0472 0.1092 0.6493 0.5792 0.7976 0.9649 
ORC 0.2357 0.0816 0.2172 0.6633 0.7724 0.9217 
RBH 0.0239 0.0686 0.4451 0.5732 0.7943 0.9445 
RBT 0.0239 0.0686 0.4451 0.5732 0.7943 0.9445 
SPR 0.0381 0.5234 1.0000 0.6724 0.9021 1.0000 
URB 0.0000 0.0951 0.5947 0.0000 0.7757 0.9589 
WSH 0.0079 0.4134 0.9693 0.6373 0.8809 0.9969 

1984 AKS 0.0325 0.1449 0.6793 0.5769 0.8159 0.9679 
BON 0.0316 0.6562 1.0000 0.6629 0.9265 1.0000 
CWF 0.0351 0.0826 0.7484 0.5790 0.7967 0.9748 
aSH 0.0284 0.1615 0.9173 0.5886 0.8239 0.9917 
LRW 0.0347 0.1092 0.6600 0.5682 0.7976 0.9660 
ORC 0.0800 0.1688 0.4026 0.5589 0.7992 0.9403 
RBH 0.0094 0.1287 0.7391 0.5837 0.8039 0.9739 
RBT 0.0094 0.1287 0.7391 0.5837 0.8039 0.9739 
SPR 0.0405 0.7110 0.9334 0.6798 0.9420 0.9933 
URB 0.0000 0.1666 0.4466 0.0000 0.8086 0.9402 
WSH 0.0062 0.5348 0.9617 0.6461 0.9063 0.9962 

1985 AKS 0.0142 0.1314 0.8082 0.5564 0.8038 0.9808 
BON 0.0353 0.6565 0.8263 0.6676 0.9313 0.9826 
CWF 0.0455 0.1374 0.7296 0.6276 0.8052 0.9730 
aSH 0.0242 0.1962 0.8753 0.5922 0.8237 0.9875 
LRW 0.0586 0.1297 0.6600 0.5720 0.7895 0.9660 
ORC 0.1632 0.0230 0.4800 0.6194 0.7437 0.9480 
RBH 0.0363 0.2196 0.6869 0.5651 0.8282 0.9687 
RBT 0.0363 0.2196 0.6869 0.5651 0.8282 0.9687 
SPR 0.0860 0.7603 0.9896 0.7165 0.9519 0.9990 
URB 0.0000 0.1611 0.6520 0.0000 0.8060 0.9630 
WSH 0.0000 0.6092 0.9814 0.6221 0.9198 0.9981 

1986 AKS 0.0257 0.0931 0.6762 0.5661 0.7857 0.9676 
BON 0.0505 0.7213 1.0000 0.6654 0.9363 1.0000 
CWF 0.0217 0.4036 0.6775 0.5856 0.8713 0.9678 
aSH 0.0251 0.1779 0.7591 0.5891 0.8315 0.9759 
LRW 0.0582 0.0951 0.4762 0.5716 0.7791 0.9476 
ORC 0.0538 0.1054 0.2201 0.5744 0.7787 0.9220 
RBH 0.0229 0.0345 0.7478 0.5926 0.7839 0.9748 
RBT 0.0229 0.0345 0.7478 0.5926 0.7839 0.9748 
SPR 0.0567 0.9276 0.9895 0.6661 0.9855 0.9989 
URB 0.0000 0.1563 0.6223 0.0000 0.7995 0.9609 
WSH 0.0209 0.4587 0.9342 0.6422 0.8887 0.9934 
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Maturation Rates Adult Equivalent Rates 
Year Stock Age 2 Age 3 Age 4 Age 2 A.Ke3 Age 4 
1987 AKS 0.0261 0.0862 0.5470 0.5638 0.7924 0.9547 

BON 0.0101 0.6280 0.6412 0.6191 0.9246 0.9641 
CWF 0.0792 0.1934 0.8018 0.5965 0.8234 0.9802 
GSH 0.0199 0.1762 0.9386 0.5905 0.8265 0.9939 
LRW 0.1100 0.1483 0.4485 0.5918 0.7793 0.9448 
ORC 0.0335 0.1096 0.4080 0.5457 0.7859 0.9408 
RBH 0.0221 0.2994 0.7022 0.5641 0.8329 0.9702 
RBT 0.0221 0.2994 0.7022 0.5641 0.8329 0.9702 
SPR 0.0107 0.6144 1.0000 0.6166 0.9229 1.0000 
URB 0.0000 0.1686 0.5397 0.0000 0.8040 0.9529 
WSH 0.0078 0.5345 0.9307 0.6296 0.9065 0.9931 

1988 AKS 0.0564 0.0885 0.6607 0.5834 0.7887 0.9661 
BON 0.0101 0.3972 0.9665 0.6191 0.8788 0.9966 
CWF 0.0369 0.1340 0.7629 0.5963 0.8025 0.9763 
GSH 0.0326 0.2035 0.8680 0.6051 0.8316 0.9868 
LRW 0.0728 0.0980 0.2617 0.5853 0.7733 0.9262 
ORC 0.0419 0.0720 0.4940 0.5483 0.7570 0.9494 
RBH 0.0145 0.0920 0.5191 0.5648 0.7918 0.9519 
RBT 0.0145 0.0920 0.5191 0.5648 0.7918 0.9519 
SPR 0.0288 0.4322 1.0000 0.6543 0.8749 1.0000 
URB 0.0000 0.1137 0.5985 0.0000 0.7780 0.9553 
WSH 0.0097 0.4893 0.9898 0.6179 0.8952 0.9990 

1989 AKS 0.0075 0.1174 0.6023 0.5606 0.7978 0.9602 
BON 0.0101 0.3972 0.9877 0.6191 0.8788 0.9988 
CWF 0.0555 0.2187 0.6492 0.5908 0.8298 0.9649 
GSH 0.0325 0.2637 0.8579 0.6127 0.8454 0.9858 
LRW 0.1066 0.1613 0.3588 0.5987 0.7896 0.9359 
ORC 0.0667 0.0568 0.2276 0.5694 0.7550 0.9228 
RBH 0.0285 0.1886 0.6334 0.5697 0.7978 0.9633 
RBT 0.0285 0.1886 0.6334 0.5697 0.7978 0.9633 
SPR 0.0342 0.6051 0.7467 0.6379 0.9201 0.9747 
URB 0.0000 0.0567 0.3994 0.0000 0.7574 0.9369 
WSH 0.0039 0.4030 0.9349 0.6058 0.8774 0.9935 

1990 AKS 0.0222 0.0992 0.6357 0.5597 0.7961 0.9636 
BON 0.0101 0.3972 0.9877 0.6191 0.8788 0.9988 
CWF 0.0233 0.1976 0.7772 0.5699 0.8097 0.9777 
GSH 0.0515 0.2986 0.8752 0.6288 0.8567 0.9875 
LRW 0.0644 0.1228 0.3639 0.5700 0.7869 0.9364 
ORC 0.0493 0.0904 0.2535 0.5635 0.7694 0.9253 
RBH 0.0256 0.1402 0.3847 0.5665 0.7958 0.9385 
RBT 0.0256 0.1402 0.3847 0.5665 0.7958 0.9385 
SPR 0.0687 0.4663 0.9719 0.6904 0.8930 0.9972 
URB 0.0000 0.0127 0.3110 0.0000 0.7421 0.9286 
WSH 0.0168 0.3266 0.9329 0.6302 0.8633 0.9933 
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Maturation Rates Adult Equivalent Rates 
Year Stock Age 2 Age 3 Age 4 Age 2 Age 3 Age 4 
1991 AKS 0.0122 0.0994 0.6709 0.5531 0.7853 0.9671 

BON 0.0101 0.3972 0.9877 0.6191 0.8788 0.9988 
CWF 0.0334 0.1288 0.5352 0.5800 0.7995 0.9535 
GSH 0.0343 0.3856 0.9455 0.6204 0.8696 0.9946 
LRW 0.2459 0.1015 0.4637 0.6540 0.7720 0.9464 
ORC 0.0324 0.0678 0.3307 0.5523 0.7727 0.9331 
RBH 0.0129 0.1683 0.5313 0.5521 0.7930 0.9531 
RBT 0.0129 0.1683 0.5313 0.5521 0.7930 0.9531 
SPR 0.0280 0.7685 0.9950 0.6564 0.9537 0.9995 
URB 0.0000 0.0648 0.3222 0.0000 0.7648 0.9235 
WSH 0.0220 0.4656 0.9622 0.6246 0.8913 0.9962 

1992 AKS 0.0135 0.0556 0.5202 0.5580 0.7822 0.9520 
BON 0.0101 0.3972 0.9877 0.6191 0.8788 0.9988 
CWF 0.0209 0.1347 0.6235 0.6082 0.8079 0.9624 
GSH 0.0282 0.3559 0.8458 0.5977 0.8670 0.9846 
LRW 0.1170 0.1142 0.3278 0.5907 0.7732 0.9328 
ORC 0.0407 0.1178 0.4518 0.5656 0.7676 0.9452 
RBH 0.0020 0.0732 0.3893 0.5579 0.7803 0.9389 
RBT 0.0020 0.0732 0.3893 0.5579 0.7803 0.9389 
SPR 0.0720 0.6201 1.0000 0.6696 0.9237 1.0000 
URB 0.0491 0.0102 0.3715 0.5490 0.7415 0.9356 
WSH 0.0091 0.4061 0.9573 0.6276 0.8802 0.9957 

1993 AKS 0.0318 0.0889 0.6175 0.5695 0.7885 0.9617 
BON 0.0101 0.3972 0.9877 0.6191 0.8788 0.9988 
CWF 0.0312 0.3507 0.7249 0.5857 0.8570 0.9725 
GSH 0.0301 0.2642 0.9194 0.5989 0.8372 0.9919 
LRW 0.0878 0.0705 0.2990 0.5887 0.7664 0.9299 
ORC 0.0808 0.1106 0.2075 0.5778 0.7816 0.9208 
RBH 0.0249 0.1384 0.5367 0.5689 0.7957 0.9537 
RBT 0.0249 0.1384 0.5367 0.5689 0.7957 0.9537 
SPR 0.0366 0.6054 0.9883 0.6573 0.9200 0.9988 
URB 0.0491 0.0361 0.2664 0.5490 0.7515 0.9236 
WSH 0.0101 0.4663 0.9797 0.6330 0.8916 0.9980 

1994 AKS 0.0318 0.1029 0.5984 0.5695 0.7936 0.9598 
BON 0.0195 0.3972 0.9877 0.6327 0.8788 0.9988 
CWF 0.0312 0.1777 0.7466 0.5857 0.8176 0.9747 
GSH 0.0301 0.2244 0.7344 0.5989 0.8379 0.9734 
LRW 0.0878 0.1175 0.3588 0.5887 0.7841 0.9359 
ORC 0.0808 0.0988 0.4307 0.5778 0.7733 0.9431 
RBH 0.0249 0.1375 0.5359 0.5689 0.7970 0.9536 
RBT 0.0249 0.1375 0.5359 0.5689 0.7970 0.9536 
SPR 0.0366 0.6123 0.9670 0.6573 0.9209 0.9967 
URB 0.0491 0.0361 0.3178 0.5490 0.7515 0.9278 
WSH 0.0101 0.5037 0.9612 0.6330 0.8988 0.9961 
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Maturation Rates Adult Equivalent Rates 
Year Stock Age 2 Age 3 Age 4 Age 2 Age 3 Age 4 
1995 AKS 0.0318 0.1029 0.6266 0.5695 0.7936 0.9627 

BON 0.0195 0.4850 0.9877 0.6327 0.8940 0.9988 
CWF 0.0312 0.1777 0.7289 0.5857 0.8176 0.9729 
GSH 0.0301 0.2244 0.8880 0.5989 0.8379 0.9888 
LRW 0.0878 0.1175 0.4412 0.5887 0.7841 0.9441 
ORC 0.0808 0.0988 0.3596 0.5778 0.7733 0.9360 
RBH 0.0249 0.1375 0.5571 0.5689 0.7970 0.9557 
RBT 0.0249 0.1375 0.5571 0.5689 0.7970 0.9557 
SPR 0.0366 0.6123 0.9599 0.6573 0.9209 0.9960 
URB 0.0491 0.0361 0.3178 0.5490 0.7515 0.9278 
WSH 0.0101 0.5037 0.9468 0.6330 0.8988 0.9947 

1996 AKS 0.0548 0.1213 0.6491 0.5839 0.7996 0.9649 
BON 0.0101 0.3972 0.9877 0.6191 0.8788 0.9988 
CWF 0.0168 0.1287 0.8169 0.5764 0.8130 0.9817 
GSH 0.0376 0.2269 0.9214 0.6038 0.8405 0.9921 
LRW 0.0472 0.1092 0.6600 0.5792 0.7976 0.9660 
ORC 0.2357 0.1688 0.4800 0.6633 0.7992 0.9480 
RBH 0.0542 0.1763 0.6119 0.5903 0.8097 0.9612 
RBT 0.0542 0.l763 0.6119 0.5903 0.8097 0.9612 
SPR 0.0306 0.6102 0.9533 0.6553 0.9206 0.9953 
URB 0.0257 0.1116 0.5438 0.5644 0.7899 0.9544 
WSH 0.0022 0.5109 0.9348 0.6305 0.8996 0.9935 

1997 AKS 0.0548 0.1213 0.6491 0.5839 0.7996 0.9649 
BON 0.0101 0.3972 0.9877 0.6191 0.8788 0.9988 
CWF 0.0168 0.1287 0.8169 0.5764 0.8130 0.9817 
GSH 0.0376 0.2269 0.9214 0.6038 0.8405 0.9921 
LRW 0.0472 0.1092 ·0.6600 0.5792 0.7976 0.9660 
ORC 0.2357 0.1688 0.4800 0.6633 0.7992 0.9480 
RBH 0.0542 0.1763 0.6119 0.5903 0.8097 0.9612 
RBT 0.0542 0.l763 0.6119 0.5903 0.8097 0.9612 
SPR 0.0306 0.6102 0.9533 0.6553 0.9206 0.9953 
URB 0.0257 0.1116 0.5438 0.5644 0.7899 0.9544 
WSH 0.0022 0.5109 0.9348 0.6305 0.8996 0.9935 

1998-2005 AKS 0.0548 0.1213 0.6491 0.5839 0.7996 0.9649 
BON 0.0101 0.3972 0.9877 0.6191 0.8788 0.9988 
CWF 0.0168 0.1287 0.8169 0.5764 0.8130 0.9817 
GSH 0.0376 0.2269 0.9214 0.6038 0.8405 0.9921 
LRW 0.0472 0.1092 0.6600 0.5792 0.7976 0.9660 
ORC 0.2357 0.1688 0.4800 0.6633 0.7992 0.9480 
RBH 0.0542 0.1763 0.6119 0.5903 0.8097 0.9612 
RBT 0.0542 0.1763 0.6119 0.5903 0.8097 0.9612 
SPR 0.0306 0.6102 0.9533 0.6553 0.9206 0.9953 
URB 0.0257 0.1116 0.5438 0.5644 0.7899 0.9544 
WSH 0.0022 0.5109 0.9348 0.6305 0.8996 0.9935 
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