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EXECUTIVE SUMMARY

Two complete years of the Areas 8-1 and 8-2 “pilairk-selective fishery, including the
monitoring/sampling programs needed for evaluadibiine fishery, have been completed
and a third year of the fishery is currently ingmess. This multi-year report has been
produced to review achievement of the purposenfigmiementing pilot selective Chinook
fisheries in Areas 8-1 and 8-2 during the Octobprid®005-06 and October-April 2006-
07 seasons. The pilot fishery purpose is statéderState-Tribal agreement documents
(Northwest Treaty Tribes and the Washington Depantnof Fish and Wildlife, 2007):

“The purpose of the ‘pilot’ fishery is to collectarmation necessary to enable
evaluation and planning of potential future markeséive fisheries. The ‘pilot’
fishery provides a basis for determining if theadaeeded to estimate critical
parameters can be collected and if the sample sigeded to produce these
estimates with agreed levels of precision can lbdéigcally obtained’

These mark-selective fisheries were planned makasgmptions about the performance
of the fishery and how the fishery will affect wildnmarked) and hatchery (marked)
Chinook salmon. For example, the total number afked and unmarked Chinook
salmon encountered in these fisheries was estintaiilg the pre-season planning
process using the Chinook FRAM and assumptionstdisbuabundance and angler
effort levels. The sampling and monitoring progsamplace for the “pilot” fisheries

will aid verification of these assumptions. Mowmflamentally, results of the programs
will be used to determine if the data needed twigmusable estimates of critical
parameters can be collected.

These monitoring and sampling programs were dedigmeollect and provide data to
estimate the following parameters, as listed inStae-Tribal agreement documents
(Northwest Treaty Tribes and the Washington Depantnof Fish and Wildlife, 2007):
» the mark rate in the fisherynarked and unmarked encounters estimated by both
on-the-water and shore-based programs;
» the incidence of partial adipose cligstimated by both shore-based and on-water
programs;
» the number of fish retained or landedarked and unmarked fish estimated using
a shore-based program, including CWT and scalesagwling;
» the number of unmarked fish releasestimated by shore-based and on-water
programs;
» the number of unmarked fish retainedtimated by a shore-based program and
compared to enforcement program estimates;
» the number of marked fish releasedtimated by a shore-based program in
conjunction with on-water mark rate encounter estes,
» the number of the chinook encounters that are lofisgal size estimated by
shore-based and on-water programs;
» the stock composition of the mortalitiestimated by CWT recoveries via
dockside sampling and DNA samples in the test fighe




» estimates of marked and unmarked mortalities obt#sindex tagDIT) and
other CWT stocks.

With the exception of partial adipose-clip inciderfoullet 2 and DNA-based stock
composition bullet 8, we evaluate each of the above parameters imthis-year

review document. Additionally, we present analysteseveral other parameters of
significance to the evaluation and future managéermkselective Chinook fisheries.

This report was completed by WDFW, while incorporgtextensive review and input
from the Tribes. We review and analyze resulthefrhonitoring/sampling program to
evaluate if the intended objectives of the firsb tyears of pilot fisheries in Areas 8-1 and
8-2 have been achieved. These objectives inclljdenllect information necessary to
enable evaluation and planning of future poter@iaihook mark-selective fisheries; and
2) determine if the data needed to estimate ckrifigaeameters can be collected and if the
sample sizes needed to produce these estimateagvébd-to levels of precision can be
realistically obtained. We initiated our reviewaets with the intent of completing a
thorough and timely evaluation that could help infananagers as they plan the 2008
season.

Our multi-year report contains two sections, edclvloch addresses separate aspects of
the Areas 8-1 and 8-2 selective fisheries. IniSedf we present the modeling,

sampling, and estimation methods that were employedr evaluation of these two
fisheries; provide resulting estimates of key frishgarameters; and discuss their patterns
and significance on both a within- and betweena ared season basis. In Section II, we
address four topical questions relating to howstlipling, estimation, and modeling of
the Areas 8-1 and 8-2 fisheries has been condwstedthe past two seasons. These
guestions and their associated analyses are peelsamdtl discussed in a manner that aims
to facilitate discussions for improved selectiv&h@ries monitoring in the future.

Section I: Within- and Between-Year Patterns in Fishery Paramedrs

From October 1 to April 30 of 2005-6 (the “05-06aSen” hereafter) and October 1 to
April 30 2006-7 (the “06-07 Season” hereafter),implemented separate sampling
programs in Areas 8-1 and 8-2 in order to collbetdata necessary to estimate critical
fishery parameters. For each area, the genedy siesign was built around Murthy’s
population-total estimator (Murthy 1957, CochrarrZPand was focused specifically on
obtaining daily estimates of total catch (landed exleased) and total effort which could
be expanded to weekly, monthly, and ultimately sedstal values. Our sampling
program incorporated comprehensive and complemedgda collection strategies,
including: 1) dockside-based angler interviews eatth sampling (“creel sampling”); 2)
on-the-water total (instantaneous) effort surv@ysgst fishing; and 4) voluntary reports
of completed trips provided by charter boats arnbpe anglers. We combined datasets
collected through each of these sampling effortliwia rigorous estimation framework
to characterize the behavior of the private reaeat fleet (catch, effort, etc.) and
characterize the overall impacts of the Areas &d.&?2 pilot selective fisheries.

10



Additionally, we quantified and analyzed the biotaj attributes (size and age) of
landed catch sampled in the creel as during casikfishery sampling.

Creel Sampling Results

Estimates of total fishing effort, total landedatgtand average catch per unit of effort
(CPUE) were remarkably consistent for the first seasons of the pilot Areas 8-1 and 8-
2 selective blackmouth fishery. Approximately X)@nglers participated in the
combined fishery during both the 05-06 (12,495) @67 (11,302) seasons; the

majority of effort (two thirds) of effort occurrad Area 8-2. Within-season (i.e., month-
to-month) effort patterns were also consistent betwthe two pilot seasons. On average,
peak effort occurred in October in both areaspfedd by a late-winter/early-spring

effort peak (February-April). Only a limited amduof fishing effort occurred effort
between November and the end of January.

Though nearly twice as many Chinook were harvestédea 8-2 compared to Area 8-1,
monthly average and season-total landed catchreliffitle between the 05-06 and 06-
07 selective winter blackmouth seasons (pooledsafied52 in 05-06, 1,210 in 06-07).
Within seasons, there was limited Chinook harvesing October and November,
followed by increased catches from December thrdadghe end of the season; in both
years, there was a February-March catch peak.h@etcunit effort (CPUE; estimated
total landed catch / estimated total angler trgpgraged 0.10 Chinook retained per
angler trip in both areas and years; however, thaevidence of considerable within-
season variation in CPUE. Though total catch dfwitevere lowest at this time, the
highest values of monthly CPUE were observed dumidywinter (Dec/Jan on average).

During creel interviews, dockside samplers meastiredengths of 1,215 marked, 15
unmarked, and 4 unknown mark-status Chinook that¢ Wwarvested. From this, 99%
(05-06: 596/601) and 98% (06-07: 619/629) of Chinbarvested from 8-1 and 8-2
combined were adipose clipped and 93% and 90% §0&a@ 06-07, respectively)
retained marked fish were legal in size. Withekeeption of fish sampled in Area 8-2
during 06-07, there was little difference in Chikdotal length between areas and
seasons. However, we documented clear and systemigditin-season size patterns
whereby the monthly mean total length of landedk@drChinook increased by 4 to 8 cm
between October and April. The majority of markatmon harvest consisted of
individuals that were either 2 or 3 years in agigh Wittle between-area and -year
variation (80.1% in 05-06, 86.3% in 06-07; age-dividuals accounted for the remainder
of catch in both years (19.9% and 13.7% in 05-G6@6+07, respectively).

The 05-06 and 06-07 pilot blackmouth seasons @iffenarkedly in terms of estimated
total Chinook releases. This result was considtertioth of the estimation approaches
that we employed (i.e., “Method 17, relies solelyiaterview-based estimates; and
“Method 27, relies on creel survey estimates oblemarked retained Chinook expanded
by test fishery proportions). Combining both araad all release categories, between 4
(Method 2) and 7 (Method 1) times as many Chinoekeshooked and released in the
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06-07 season than during the 05-06 season. Whmmtagned to mark-status groups
using test-fishery data, 5-9 (Method-1 to Method2ge) times as many marked and 3-5
(Method1-Method 2) times as many unmarked Chinoekevencountered during 06-07
compared to 05-06. Approximately 253-281 (Metheddthod 2) unmarked and 267-
301 (Method 1-Method 2) marked Chinook were encenant and released during each
month of the 05-06 selective season, with littlentheto-month variability. During the
06-07 season, 831-1,279 (Method 2-Method 1) unnaaakel 1,515-2,438 (Method 2-
Method 1) marked Chinook were encountered andseteéduring each month on
average, with October constituting the greatestbrimof releases for the season. Given
the consistency of landed catch between areasearsg,ytotal 06-07 Chinook encounters
(retained + released) were 4 (Method 2) to 7 (Meéthptimes greater than for the 05-06
season.

Based on dockside sampling of landed catch anceengported release estimates for
known mark-status groups, mark rates varied ltdeveen months and areas within
years but considerably so between years. 2005&)8 rates were 0.61 in Area 8-1 and
0.60 in Area 8-2; averaging an absolute 10% high&6-07, mark rates for the two
respective areas were 0.71 and 0.73. Thus, betimeethirds and three quarters of all
Chinook encountered were visibly of hatchery origin

Test Fishery Results

Over the two areas and two seasons, test fisherd 8176 hours and 496 days pursuing
Chinook salmon for WDFW monitoring purposes. TheHorts yielded a total of 3,727
Chinook encounters, the majority of which occurdeding the 06-07 season. Monthly
test-boat encounters averaged 133 across the das and seasons and ranged from 24
to 615. Using assumed mortality rates, we estichtt@l test-fishing impacts at 715
Chinook mortalities (253 unmarked, 462 marked)tiertwo areas and seasons, the
majority of which were for the 06-07 season.

The size/mark-status composition of test-fishergoaimters was similar between the two
areas, but differed markedly between seasons0%06, the overall mark rate (i.e.,
marked encounters / all encounters) was 0.58 iraBefl0.62 in 8-2. In 06-07, values
were higher in both areas, at 0.65 and 0.67, réspéc Legal mark-rates (i.e., legal-
marked encounters / all legal encounters) were evane disparate between years: 8-1
test-fishery estimates were 0.62 in 05-06 and l05-07; 8-2 legal-mark rates were
0.56 in 05-06 and 0.79 in 06-07. Although the fimek-status composition of test-
fishery encounters was varied from month to motftére was a tendency towards an
increased legal-sized proportion towards the otdgbe fishery.

We analyzed length data for Chinook encounterdba@mreas 8-1 and 8-2 test fisheries
and found that a significant proportion of totahd¢h variation was due to area, season,
mark-status effects. In particular, we documemtéeend towards smaller Chinook sizes
during 06-07 relative to 05-06 — especially for A& 2. We also found that between 6
and 10% of all encountered marked Chinook wereiw2hnches of the legal length
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limit (i.e., 20 <x < 22 in). Finally, we the average size of testtbencountered Chinook
increased as the season progressed during bot, ygdr mean total length of marked
fish increasing from 35-40 cm to approximately B0 aver the seven month test fishery.

Similar to mark-rates and other fishery attributes,found little difference in the age
composition of test fishery encounters (marked amdarked) within seasons and
between areas but considerable differences betagssons. In particular, there was a
clear shift towards increased age-1 and age-Avelabundance in 06-07 compared to
05-06. In 05-06, 55% of marked and 63% of unmaskatbunters were age 2 or less; in
06-07, these same two age (1 and 2) classes cadptisand 81% of all marked and
unmarked Chinook encountered in the test fishery.

Total Fishery Impacts

We estimated total mortality due to the combined®2 selective fishery by combining
creel-based estimates of Chinook encounters, isdstrly data on the size/mark-status
composition of the pool of fishable Chinook, andesgl-to selective fishing mortality
rates §fm). For the 05-06 season, total Chinook mortalythe combined fishery was
estimated at 1,840 (based on Method 1 encountedsp41 (based on Method 2). 06-07
mortality was estimated to be 2-3 times greatem tha 05-06 season, with estimates
ranging from 4,481 (Method 2) to 6,311 (Methoddi)this latter season. During both
seasons, the majority of mortality was comprisethafked (relative to unmarked),
sublegal (relative to legal), and Area 8-2 Chin¢g@lfative to 8-1). In an attempt to
characterize selective fishery impacts in a mamugpendent of assumstmvalues, we
also evaluated released-to-retained ratios foAtieas 8-1 and 8-2 fisheries for both
seasons. Released-to-retained corroborate th8t1® 2 fishery had substantially
greater impacts during 06-07 compared to 05-06ringuhe first pilot season, an
average of 2-3 unmarked and 1-3 total (marked amdawked) releases occurred for each
Chinook retained. In 06-07, estimates averaged®tbtal and 7-9 unmarked releases
per kept fish, respectively.

Based on coded-wire tag (CWT) recoveries (unexpdndiget Sound hatchery stocks
comprised the majority of marked, tagged Chinoakésted during the 05-06 and 06-07
selective seasons. Out of the 209 CWTs recovaradglthe first two pilot seasons,
only three came from hatcheries from outside ofed®@&pund (two from Canadian
facilities and one from the Columbia River). Duyyitne 05-06 season, 29 of 101 CWT
recoveries were double index tags (DITs); 20 of CO8Ts recovered in 06-07 were
DITs. Unmarked-DIT mortality estimates (usiA@t release) due to selective fishing
were low for both seasons. We estimated that Samumarked-DIT Chinook perished
as a result of the 05-06 and 06-07 selective ssasespectively.

Angler Compliance and Enforcement Summary

For the two pilot seasons that Areas 8-1 and 8+2 wader mark-selective rules for
Chinook retention, available information suggebtt eingler compliance with
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regulations was quite high. For anglers samplatbekside, we estimated an unmarked
retention error (no. unmarked [legal and subleGalhook landed / no. unmarked [legal
and sublegal] Chinook encountered) of 0.0% and G@%5-06 and 06-07 in Area 8-1
and 5.2% and 1.0% in Area 8-2 during the same otispeseasons. Yearly enforcement
reports compiled for the North of Falcon seasotirggprocess corroborate these
sample-based estimates of compliance. Overall tange with salmon rules for Area
8-1 was 95.7% for 2005 and 97% for 2006 and thenewio citations issued for
possession of wild Chinook. In Area 8-2, compliamdth salmon rules was 86.6%
during 2005 and 90% for 2006, and three fishersteel arrests were made during the
latter season (two for wild Chinook and one formehmit [salmon] possession).

SECTION I: SUMMARY AND DISCUSSION

Based on two years of experience with implemendingd intensively monitoring the pilot
Areas 8-1 and 8-2 mark-selective blackmouth fisteenve note and conclude the
following:

* Monthly and season-total patterns fishing effoRUE, and total Chinook
landings were relatively stable for the two aread years.

» The first two pilot seasons differed considerablyatal estimated impacts, due
primarily to increased sublegal-sized Chinook (nedrknd unmarked)
abundance.

» The combined Areas 8-1 and 8-2 selective fishenerly operated at or below
expected (i.e., FRAM-modeled) level of impact.

* The impacts of the Areas 8-1 and 8-2 selectiveefigls on the coast-wide CWT
program—assessed in terms of estimated captureedease mortalities inflicted
upon unmarked-DIT Chinook encountered—were minobfiith seasons.

» Estimated mark rates were high relative to whaesmed acceptable for
implementing successful mark-selective fisheries.

* Dockside data and WDFW-Enforcement summary repodisate that anglers
closely followed mark-selective Chinook harvestulatjons during both seasons
of the pilot fisheries.

Section II: An Assessment of Selective Fishery Sarimg and Analysis Methods

To better understand the quality of existing mamiig data and to guide future work, we
addressed four topical questions relating to havpillanning (i.e., Fishery Regulation
Assessment Model application), sampling, and evaindi.e., data analysis) of the
Areas 8-1 and 8-2 fisheries has ensued over thdwaseasons:

1) Have the sampling programs performed at a Iswiicient to characterize fishery
impacts within acceptable bounds of precision?
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2) Have the test-boat anglers succeeded at emyikdnprivate recreational fleet, in
terms of fishing methods and Chinook encountees, Gize/mark-status
composition)?

3) Which method [i.e., “Method 1” (creel-only ba¥ed “Method 2” (creel-based
landed catch expanded by test fishery proportiasgjyjost likely to yield
unbiased estimates of total Chinook encounters?

4) How well has the Fishery Regulation Assessmendé&ll (FRAM) performed in
planning the combined Areas 8-1 and 8-2 selectivieddk fisheries?

Question 1: Adequacy of the Areas 8-1 and 8-2 Selee Fishery Sampling Program

To answer Question 1, we: 1) characterized thegiily of sampling efforts in both
Areas 8-1 and 8-2, 2) evaluated the adequacy dsilbe and test-fishery sampling
programs relative to pre-determined and agreed-spomple-size objectives, 3)
described the relative precision of key quantiéssmated from sample-program data,
and 4) evaluated the effects of reduced samplintp@mprecision of season-wide
estimates of test-fishery parameters.

During the first two seasons of the 8-1 and 8-2&ele fisheries, we directly sampled
4,950 angling parties, yielding data on a toted &80 angler-trips and 11,223 Chinook
encounters. We sampled Chinook encounters (ret@ing released) and fishing effort at
a level commensurate with the stated goal (100warteos per month), with few
exceptions. Relative to sample-rate objectivesddffor CWT sampling in selective
Chinook fisheries, we met our target (20% of alvieated Chinook) for 25 of 28 Area-
month combinations. We were also successful apbaghncompleted fishing trips at a
high rate (20-50%). Finally, coefficients of vdrtm (CVs) for season-total and monthly
estimates of fishing effort, Chinook landings, aalkased Chinook encounters averaged
10-20%. Overall, these findings illustrate tha tockside component of our monitoring
program is successful at achieving sampling objestand delivering precise estimates
of catch and effort.

Relative to Question 1, we also assessed theyabilur test-fishing program to meet
specified objectives. As test-fishery encounterssestently exceeded the stated
objective of 100 Chinook encounters per managemsgmne, we evaluated whether or
not opportunities exist for scaling back effortsheut significantly compromising the
precision of parameter estimates. This re-sam@kggcise demonstrated that the
variance around test fishery-based estimates df naées and legal-marked proportions
decreases with increasing sampling intensity, btiaha constant rate. The sharpest
variance reductions were observed for sample thtgsvere 10-40% of the present
level; variance decreased little at sample rataswiere 50% or greater. Thus, clear
opportunities exist for scaling back test fishifigets without significantly
compromising the precision of estimates.
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Question 2: How well does the test fishery emulatee private recreational fleet?

The test-fishing component of the Areas 8-1 ands@i2ctive fisheries monitoring
program supplies critical information used for &8sy characterization and total
encounters and mortalities estimation. In usingxerimental fishery to fulfill these
data needs, we have by default assumed that thensigk-status composition of test-
fishery Chinook encounters approximates that egpegd by the private recreational
fleet.

While emulating the fleet is generally achievegbiactice, we formally addressed
Question 2 by comparing parameters describingahgosition of Chinook encounters
between test-fishery and private-fleet datasets. aF Chinook encounters, we compared
overall mark rates between test-fishing and doekdrtasets; for known mark-status
fish, test-fishery and dockside-based estimatewefall mark rates were virtually
identical for both areas during 05-06 but not 06-0Ve separately compared mean sizes
and length-frequency distributions between testefig legal-marked Chinook encounters
and those retained by anglers that were inspectadgicreel surveys for each Area-
season combination. While length—frequency distrdns were similar in shape, lengths
differed for 3 of 4 test-fishery vs. fleet compans; test-fishery lengths were 1-2 cm
smaller than those estimated for the fleet. Fnalle compared the age composition of
legal-marked Chinook observed at dockside and sadiplthe test-fishery. From this,
the age composition of legal-marked Chinook encenawtin the test fishery appears
similar to that experienced by the private flédtith some comparisons illustrating
similarities and other suggesting differences irasueed attributes of Chinook
encounters, it remains equivocal as to whethepbthe 8-1 and 8-2 test fisheries
perfectly mimic the private fleet in its anglinghaior. For this reason, future
evaluation may be necessary to completely answestigun 2.

Question 3: Does Method 1 or 2 provide a better astate of total encounters?

To answer Question 3, we evaluatgdvliethod-1 and -2 total-encounters estimators and
their associated assumptioi$the sensitivity of estimators to assumption iolas,

andiii) the validity of assumptions based on indireci@ai@ons using empirical data.
Method 1 (M1, sum of creel-based estimates fo€alhook encounters categories) and
Method 2 (M2, creel-based estimate of legal-ma®bohook landed catch expanded by
test-fishery legal-marked proportion) differ comguinally and in terms of the
assumptions they require for accurate encountéreasn. M1 accuracy relies on the
ability and/or willingness of anglers to accuratedgall and/or report caught-and-released
Chinook encounterAgsumption B The accuracy of M2 estimates depends on whether
or not anglers report all legal-marked Chinook emtered Assumption band the extent
to which the size/mark-status composition of testtdry encounters mirrors that seen by
private anglersAssumption
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Our M1 vs. M2 sensitivity analysis revealed thatvhen Assumptions 3 and 5 are not
met, M1 and M2 estimates are affected similarlyestimates are most sensitive to
Assumption 6 departures, aiid due to compensating effects, M2 has the potetatial
yield accurate encounters estimates when both Agsoim5 and 6 are imperfectly met.
Next, we considered available empirical evidencgaige the plausibility of
Assumptions 3, 5, and 6. For Assumption 3 (“Angjleccurately report released
Chinook encounters”), we reviewed pertinent literat considered patterns in M1
relative to M2 estimates, and inspected raw ineandata (i.e., release—frequency
distributions). Based on this, we concluded thsguimption 3 is unlikely to be perfectly
met—particularly during high-encounters periods—#rat in general anglers probably
over-report released Chinook encounters. Thougldtga exist for evaluating
Assumption 5, available information suggests that violated to a minor degree. Based
on voluntary trip reports, we estimate that angleey release as many as 10% of the
legal-marked Chinook that they encounter. Finallg,considered the likelihood of
meeting Assumption 6 under Question 2 above. Thaolig evaluation did not provide
uniform support indicating that Assumption 6 isfpetly met, initial findings suggest
that it is reasonably approximated but should Isessed further in the future.

Question 4. FRAM vs. Observed Estimates of Selecaishery Parameters

In this section we evaluated how well the Fisheegiation Assessment Model (FRAM)
predicted fishery outcomes (landings, encountegsiatities) and we evaluated modeled
selective fishery parameters relative to empirgsdimates from creel surveys (hereafter
referred to as “observed” values). Evaluated patars includet) encounters by size
(legal-size and sublegal-size) and mark statuskeasand unmarked) and associated
mortalities;ii) landed catch (i.e., Chinook that are kejit);unmarked retention error
(legal unmarked kept/legal-unmarked encountéry)nark release error (legal-marked
released/legal-marked encounter§)inmarked sublegal retention error (sublegal
unmarked kept/sublegal-unmarked encounters)yvgndarked sublegal retention error
(sublegal marked kept/sublegal-marked encounters).

FRAM's prediction oftotal Chinook encounters during the 2005-06 season veas m
than three-fold higher than Method 1 and 2 creeleuestimates. For the 2006-07
season, the FRAM estimate of 19,062 total Chinawoanters fell within the range of
total Chinook encounters estimated via MethodsdLzanFor both seasons, FRAM
overestimatedinmarkedChinook encounters. FRAM overestimatadrkedChinook
encounters in 05-06 for all categories; 06-07 medieincounters fanarkedfish were an
underestimate relative to observed values, witreteeption of Chinook landings (which
were over-predicted by FRAM). For both seasonsdipted (FRAM) vs. observed
(creel) mortality comparisons yielded results thate comparable to those observed for
Chinook encounters.

In addition, we considered FRAM'’s ability to pretictal Chinook encounters and
landed catch by comparing predictions to histor{&8P4-2005 for encounters, 1989-
2005 for landed catch) estimates derived from alsoation of CRC harvest estimates
and Baseline creel sampling information about mddasalmon. FRAM encounters
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predictions were lower than the CRC-based 11-yearage but well within the 95%
confidence interval for this parameter. 05-06 kestimates were approximately five-
fold lower than the average estimate of Chinooloanters, whereas the 06-07 estimates
(Method 1 and 2) straddled the historical avera@bserved total Chinook landings,
when adjusted to make them comparable to histanaaiselective values, were
consistently less than historical levels and FRA®(dictions. Despite this variability,
overall FRAM performed relatively well in predicgriotal Chinook encounters for
average years.

In addition to comparing predictions to observatione also compared parameter values
used in modeling to empirical (creel) estimatesstFFRAM uses an unmarked retention
error (legal unmarked retained / total legal unredrncountered) rate of 8% to calculate
the number of unmarked legal-size fish that ar@imet in a selective fishery. Creel
estimates of unmarked retention error for 05-06evéeB-5.4%, whereas 06-07 season
estimates were 3.4-9.2%. Second, mark release-edefined as the number of legal-
marked Chinook released divided by legal-markedh@bk encounters—is modeled at
6% in FRAM. Creel-based estimates of legal-manedelase error (Method 1 only) were
estimated at 8.5% during the 05-06 season and 58usig the 06-07 season of the
Areas 8-1 and 8-2 selective Chinook fishery. Withile 8.5% creel-based value for the
2005-06 season is comparable to the 10% valuersatdrom the voluntary trip reports,
we believe the 06-07 estimate is unrealisticalghhand probably an artifact of the creel
interview process (See Question 3 above). Finalhile neither unmarked nor marked
sublegal retention error (sublegal Chinook retaifugd given mark-status category /
sublegal Chinook encountered for a given mark-stafitegory) is modeled in FRAM

(i.e., algorithms assume no sublegal fish aremety)i creel survey estimates of
unmarked sublegal retention error were 0.0% an&@at 05-06 and 06-07,

respectively; marked sublegal retention errors vder&o and 4% for 05-06 and 06-07
seasons, respectively.

SECTION II: CONCLUSIONS and RECOMMENDATIONS

Question 1: Sampling Adequacy

* Dockside sampling and test-fishery efforts wereceasful at achieving agreed-to
sampling objectives.

» Dockside sampling and test-fishing efforts yielgeecise estimates of key
fishery parameters.

« Sampling efficiencies should be pursued where plesssassuming such
efficiencies do not affect the integrity/reliabjliof estimates. As a start, we
recommend that a single test fishing vessel beeshagtween Areas 8-1 and 8-2
to achieve cost savings and sampling efficiencies.
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Question 2: Test Boats Emulating the Fleet?

Whether or not the Areas 8-1 and 8-2 test fishgrggtectlymimic the private
fleet remains equivocal. We characterized thatglf test-boat anglers to fish
like the fleet and demonstrated similarity in sdisbery parameters but we also
found evidence of small but statistically significaifferences in other
parameters.

Opportunities for improved and more efficient cotlen of test fishing data
should be considered in the future. For exam@eénstituted in November 2007,
spatial evaluations of test-fishery and privateffleffort patterns should be
pursued for both in-season guidance and post-seasbmation.

Given that it is the most reliable (i.e., in terafontrol over how data are
collected, logged, etc.) dataset on Chinook en@varavailable and the lack of
strong evidence suggesting otherwise, we recomrietdhe analytical
assumptions associated with test fishery data bepsed at the present time. If
discrepancies are detected in future analysespppate measures should be
taken to modify sampling and/or correct for biases.

Question 3: Evaluating Method 1 versus Method 2

With the existing sampling program and Methods d 2ms starting points,
WDFW and tribal co-managers should work towardsugéually agreeable
encounters and mortalities estimation framework.

The actual percent of released marked legal-ssrer&@mains an unknown
parameter. We recommend modifying the docksidel srveys to query
anglers specifically about how many marked legaé-$ish they released.

Question 4: Evaluating FRAM vs. Observed Estimateéelective Fishery Parameters

FRAM predicted total Chinook encounter estimated tiere within the range of
historical encounters but sometime over- and uipdedicted encounters in
particular years. Given this variability, we bekeadjustments to the inputs and
methods by which FRAM predicts encounters are uraméed at his time.

FRAM overestimated unmarked Chinook encountersnduroth seasons of the
selective Chinook fishery in Areas 8-1 and 8-2, whempared with both Method
1 and Method 2-based creel estimates.

FRAM overestimated landed catch of unmarked ankeaa€hinook for both
seasons, when compared with both Method 1 and Me2Hmased creel estimates.

FRAM is not designed to estimate sublegal retace#dh. However, creel survey
estimates produced from the 2005-06 and 2006-05basan Areas 8-1 and 8-2
provided low estimates of unmarked sublegal reb@rgrror, which are
considered to have a minor impact on exploitatairs, especially after being
converted to adult-equivalency. To account forlegdl retention error in FRAM
would require a major restructure to program calgorithms, which we do not
recommend at this time.
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Currently the exploitation rate scalars in FRAM @wderize fishing power during
1989-1993 as estimated in FRAM post-season ruatvelto FRAM base period
“catch” and stock abundances used in the 2002 @88 éhodel calibrations. We

recommend continuing the current method of develpfishery input scalars for
at least one more year until a pattern is apparent.

Based on two seasons of observed results, we reeathreducing the FRAM
input parameter for unmarked retention error t@lae of 6%, to calculate the
predicted number of unmarked legal-size Chinook dharetained in a selective
fishery.

We recommend increasing the FRAM input parametemfark release error to a
value of 10%, based on the two seasons of obseegedts in Areas 8-1 and 8-2.

FRAM currently models 150 encounters per test fighioat and month. The
average number of actual test fishing encountaramga and month was very
close to the modeled number of encounters. We rewand continuing to model
150 Chinook encounters per test fishing boat andtimo
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INTRODUCTION

Two complete years of the Areas 8-1 and 8-2 “pilairk-selective fishery, including the
monitoring/sampling programs needed for evaluadibiine fishery, have been completed
and a third year of the fishery is currently ingmess. This multi-year report has been
produced to review achievement of the purposenfigmiementing pilot selective Chinook
salmon Oncorhynchus tshawytschiisheries in Areas 8-1 and 8-2 during the 2005-06
and 2006-07 seasons. The pilot fishery purpostatgd in the State-Tribal agreement
documents (Northwest Treaty Tribes and the WasbmBepartment of Fish and
Wildlife, 2007):

“The purpose of the ‘pilot’ fishery is to collectarmation necessary to
enable evaluation and planning of potential futorark-selective
fisheries. The ‘pilot’ fishery provides a basis ttetermining if the data
needed to estimate critical parameters can be ctdtband if the sample
sizes needed to produce these estimates with afgreeld of precision
can be realistically obtained

These mark-selective fisheries were planned makssgmptions about the performance
of the fishery and how the fishery will affect wildnmarked) and hatchery (marked)
Chinook salmon. For example, the total number afked and unmarked Chinook
salmon encountered in these fisheries was estintiatalg the pre-season planning
process using the Chinook FRAM and assumptionstdisbuabundance and angler
effort levels. The sampling and monitoring progsamplace for the “pilot” fisheries

will aid verification of these assumptions. Mommflamentally, results of the programs
will be used to determine if the data needed twigemusable estimates of critical
parameters can be collected.

These monitoring and sampling programs were dedigmeollect and provide data to
estimate the following parameters, as listed inStage-Tribal agreement documents
(Northwest Treaty Tribes and the Washington Depantnof Fish and Wildlife, 2007):

» the mark rate in the fisherynarked and unmarked encounters estimated by both
on-the-water and shore-based programs;

» the incidence of partial adipose cligstimated by both shore-based and on-water
programs;

» the number of fish retained or land@darked and unmarked fish estimated using
a shore-based program, including CWT and scalesagwpling;

» the number of unmarked fish releasestimated by shore-based and on-water
programs;

» the number of unmarked fish retainedtimated by a shore-based program and
compared to enforcement program estimates;

» the number of marked fish releasedtimated by a shore-based program in
conjunction with on-water mark rate encounter estes,

» the number of the chinook encounters that are lofisgal size estimated by
shore-based and on-water programs;
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» the stock composition of the mortalitiesstimated by CWT recoveries via
dockside sampling and DNA samples in the test figshe

» estimates of marked and unmarked mortalities obt#index tagDIT) and
other CWT stocks.

With the exception of partial adipose-clip inciderfoullet 2 and DNA-based stock
composition pullet 8, we evaluate each of the above parameters imthis-year

review document. Additionally, we present analysieseveral other parameters of
significance to the evaluation and future managermkselective Chinook fisheries.

Mark-selective fisheries provide fishery managenseans of reducing harvest rates on
unmarked, mostly wild stocks, relative to altermatinon-selective fisheries. This
conservation benefit of mark-selective fisheriey e offset by reduced accuracy or
precision with estimates of mortalities on wildhfisin non-selective fisheries, much of
the mortality on unmarked or wild stocks can bénestied using information collected by
directly surveying the landed catch (creel or catztord system and some type of dock-
side sampling program). However, fish that di¢hie process of being caught and
released, incidental mortalities, must be estimatdulectly with information provided

by programs designed to estimate the number okfiglountered and released. The
principle focus of “Pilot” mark-selective fishesieecently implemented by Co-manager
agreement in Puget Sound for Chinook salmon iz&tuate new and alternative
programs designed specifically for this purpose.

Another source of uncertainty introduced by marecére fisheries is the increased
reliance on assumptions about the proportion efasdd fish that are expected to die.
The effect of uncertainty about release mortakiys on fishery mortality estimates is
not a subject of this report.

This report was completed by WDFW, while incorporatextensive review and input
from the Tribes. We review and analyze resulthefrhonitoring/sampling program to
evaluate if the intended objectives of the firsb tyears of pilot fisheries in Areas 8-1 and
8-2 have been achieved. These objectives inclljdenllect information necessary to
enable evaluation and planning of future poter@iaihook mark-selective fisheries; and
2) determine if the data needed to estimate crifigeameters can be collected and if the
sample sizes needed to produce these estimateagvébd-to levels of precision can be
realistically obtained. We initiated our reviewaets with the intent of completing a
thorough and timely evaluation that could help infananagers as they plan the 2008
season.

Our multi-year report contains two sections, edolvloch addresses separate aspects of
the Areas 8-1 and 8-2 selective fisheries. IniSedf we present the modeling,

sampling, and estimation methods that were employedr evaluation of these two
fisheries; provide resulting estimates of key frshygarameters; and discuss their patterns
and significance on both a within- and betweena ared season basis. In Section Il, we
address four topical questions relating to howstli@pling, estimation, and modeling of
the Areas 8-1 and 8-2 fisheries has been condwsterdthe past two seasons. These
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guestions and their associated analyses are peesand discussed in a manner that aims
facilitate discussions for improved selective fiseg monitoring in the future.

STUDY AREA & FISHERIES OVERVIEW

From October 1, 2005 to April 30, 2006 (the “05®¥ason” hereafter) and October 1,
2006 to April 30, 2007 (the “06-07 Season” heraaftmark-selective Chinook
recreational fisheries were implemented in nortged®®ound’s Marine Areas 8-1 and 8-
2. Area 8-1 includes the marine waters from Daoeass southward through Skagit
Bay and Saratoga Passage (south of Fidalgo Idteta@een Whidbey Island and
Camano Island). Area 8-2 encompasses all maritersveiom Port Susan south to Port
Gardner, between Everett and Whidbey Isldfidyre 1). During both seasons, fishing
was permitted throughout Areas 8-1 and 8-2, exolyeiaters in and immediately
adjacent to Tulalip Bay (Area 8-2).

The 05-06 and 06-07 seasons and Areas 8-1 ana &ticular represent WDFW'’s first
experience with implementing winter blackmautisheries under mark-selective harvest
regulations in any of Washington’s marine watdbsiring both seasons and in both
areas, regulations permitted anglers to retairoupd marked (adipose fin clipped)
Chinook salmon that were22 inches (56 cm) in total length, as part ofrtidaily

salmon bag limit (2 total, all salmon species camb). Anglers were required to
immediately release, unharmed, any unmarked Chittwatikwere caught. Though coho
(O. kisutch and chum salmorQ. ketg are occasionally (during October primarily)
caught by anglers fishing in Areas 8-1 and 8-2 kbetwOctober and April (e.g., WDFW
2007a and b), Chinook salmon are the predomin®@8%3 species targeted and
encountered in both areas during blackmouth seasons

! Anglers in Puget Sound commonly refer to immathénook salmon as “blackmouth”.
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Figure 1. Map of Marine Catch Areas 8-1 and 8-2 in Pugetrsio where the seven-month selective
Chinook fishery occurred from October 1-April 30rithg 2005-6 and 2006-7.

24



SECTION I: Within and Between-Year Patterns in Fishery Parameters

METHODS
Overview

From October 1 to April 30 of 2005-6 (the “05-06aSen” hereafter) and October 1 to
April 30 2006-7 (the “06-07 Season” hereafter),implemented separate sampling
programs in Areas 8-1 and 8-2 in order to colleetdata necessary to estimate critical
fishery parameters. For each area, the genedy giesign was built around Murthy’s
population-total estimator (Murthy 1957, CochrarZPand was focused specifically on
obtaining daily estimates of total catch (landed eleased) and total effort which could
be expanded to weekly, monthly, and ultimately sedstal values. The program
incorporated comprehensive and complementary aditection strategies, including: 1)
dockside-based angler interviews and catch sam@#ingn-the-water total
(instantaneous) effort surveys; 3) test fishingl dhvoluntary reports of completed trips
provided by charter boats and private anglErgure 2).

i
Access-site
| size measuresi

i

On-the-water
Interviews
(Boat surveys)

Dockside
creel
sampling

Sample-famehinook | Outol-frame effor

! encounters & effort (totals), E proportion
H |
| Size/mark-status ]

R

Total ! Size/mark-status

Effort & i composition of !
Encounters i encounters,

\/ ek i

Fishery Impacts
(by size/mark-
status)

Figure 2. Conceptual diagram of the monitoring plan implated to estimate fishery impacts in Areas 8-
1 and 8-2 during their respective 05-06 and 06-@rkrselective Chinook seasons. Circles represent
sampling programs, dashed boxes represent key pteemthat are estimated using data from a given
program (i.e., the data necessary for estimatihgrqtarameters, e.g., age composition, are cotldaie

not depicted), and solid boxes depict bottom-linargities estimated using combined programs. As
depicted, ‘Encounters’ includes both harvestedratehsed Chinook salmon.
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Dockside Sampling

Catch and effort were estimated by creel survelsvitng the procedures detailed in
WDF and NWIFC (1992), with the exception that exgian factors (i.e., cluster sizes or
“size measures”) were determined in-season, ratlaerusing previously determined
effort levels. Thus, our dockside angler-interviefforts followed a two-stage stratified
cluster sample design. At the first stage, wecsetesample days from all available
selective-fishery days from two time-based stratdhe second stage, we randomly
selected (with probability proportional to size, $)Rishery-access points (i.e., public
ramps, boathouses, etc.) at which we interviewegteas (clustered by site) to collect
data about their fishing trips and to sample thatch.

Sampling Strata and Shifts

In order to maximize the accuracy and precisioawfestimates of fishery-related
parameters, we incorporated temporal stratificaitidm our sample design. We divided
each week into “weekday” (Monday through Thursday;, effort days) and “weekend”
(Friday, Saturday, and Sunday; moderate to higtrteffays) sample strata; we scheduled
two randomly selected days in the Monday-Thursaaekday) stratum and all weekend
days (Friday, Saturday, and Sunday) for docksidgp$iag. On selected sample days
and at selected access sites (described belowplsaimfts lasted from dawn until dark
so that samplers could intercept all boats andeasgleparting the fishery from that site.

Sample Frame and Site Selection

Before the start of the fishery, we determinedamgess-site sample frame based on a
compilation of all known, publicly accessible (j.eampleable), and moderate-to-high
effort boat-launch facilities present in Areas 8rld 8-2. Access sites with low effort, as
determined from boat survey data (see “Boat suivesstion below), were excluded
from our sample frame.

For the Area 8-1 fishery, two access sites werdaarty chosen for sampling on each
scheduled sample day using a weighted randomeligeton process. A computer
program developed by Mark Hino, WDFW Fish and WigBiologist, was used to
select two sites for each sampling day based an“giee” or “weight” (i.e., the
proportion of angler effortontained in the sample frartteat on average uses the site,
based on boat-survey estimates; Murthy 1957, Coct®a7) according to a PPS-
without-replacement algorithm. For Area 8-2, wiietkon a constrained site-selection
process whereby we selected Everett Ramp for laldsded sample days and randomly
chose (PPS) an additional sample site (our “AltiveeSite” in past post-season reports)
for a single weekend and a single weekday stratayredch week. The “size” estimates
(proportion of effort for each site) used during threa-8-1 (all sites) and -8-2
(Alternative site only) site selection was basedtaneffort distribution obtained from
boat surveys (described below).
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Sites included in the Area-8-1 sample frame wemviBan's Bay Ramp (2005-06
Season only), Camano Island State Park Ramp, Cokeréna (2005-06 Season only),
Coronet Bay Public Ramp, Coupeville Public Rameekand Ramp, LaConner Ramp,
Maple Grove Ramp, Oak Harbor Ramp, and Utsalady@Rahine Area 8-2 sample frame
included: Camano Island State Park Ramp, Dagmansling, Edmonds Boat Basin
(Sling), Edmonds Dry Storage (2005-06 Season oBlgrett Ramp (Norton St.; always
sampled), Kayak Point State Park Ramp, Langley R@0@5-06 Season only),
Marysville Public Ramp, Mukilteo State Park Puli®amp, and Tulalip Ramp. For more
information on within-year patterns in size acrsasple sites, see WDFW (2007a) and
(2007Db).

Dockside Interview Procedures

On each day scheduled for sampling during the ABeasand 8-2 fisheries, 1-3 ramp
samplers (depending on day length, anticipatedteftc.) were stationed at each
selected access site so that they could intervieanglers as they exited the fishery at
these locations. Samplers interviewed anglerscatldcted data on trip duration and
encounter (fish retained and/or released) composiby species and mark status
(unmarked vs. marked or adipose-fin clipped; Chinaod coho salmon only); data on
the size-status (i.e., legal or sublegal) of reddefssh were not collected. In addition,
samplers inspected all landed Chinook and cohowafor the presence of coded-wire
tags (CWT) using wand CWT detectors and snouts watected from all fish
containing CWTs. Biological measurements (forlgkhs, total lengths) and scale
samples were also acquired from all landed Chindolkaddition, samplers logged
counts of all anglers and fish exiting the fishatysampled access sites and any
anglers/boats missed were counted and recordednopliag forms (i.e., for use during
the estimation process).

Additionally, given their daily exposure to angle@rscountering recently implemented
selective Chinook fisheries, dockside samplers aidualcanglers about regulations and the
proper release of unmarked or sublegal Chinook@ahvhen time allowed. They

relayed that mark-selective regulations permittedretention of two marked (adipose
fin-clipped) Chinook salmon2? in (356 cm) per day and required the immediate release
(outside the gunwales and without boating) of atharked Chinook encountered.
Dockside samplers also offered anglers a “dehookéh’ an accompanying pamphlet
which described proper dehooker use, selectivefigt in general, and accurate
species/mark-status (i.e., adipose-fin clippedumsnarked) identification. Samplers
reminded anglers that in addition to marked Chinadlo&y could retain other salmon
species (no minimum size) during the selective Gtlinseason, under a total combined
daily limit of two salmon.

Finally, to help shape test-fishing efforts (ddsed below under “Test Fishing”) on an
in-season basis, dockside samplers collected detiaeaype and frequency of fishing
methods employed by the private fleet during ampércursions. Specifically, samplers
inquired about and recorded the predominant (basdadne) angling method that was
employed for boats that successfully encountereaddok. Responses were recorded on
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the sampling form according to the following fiusHfing method categories: 1) weight
and bait (i.e., mooching or slow trolling with leadd herring/anchovy); 2) downrigger
trolling (using hardware, bait, or both in combina); 3) jigging (i.e., drifting and
jerking pole up and down, e.g., using Buzz BomlasntWilson Darts, or Crippled
Herring); 4) diver trolling (e.g., trolling with Beep Six or a Pink Lady using hardware,
bait, or both in combination); and 5) other meth(asg., fly fishing, etc.). Based on
these responses, test fishers fished using the seti®ds in approximately the same
proportions as the recreational fleet (see WDFW720énhd 2007b).

Boat Surveys

In order to obtain precise and up-to-date size oreaqi.e., for site selection and within-
frame total estimation) and out-of-frame effort podion estimates (i.e., for expanding
catch and effort estimates for our sample franfesteery-total values), we incorporated
on-the-water effort surveys (boat surveys) to esténthe proportion of angler effort
originating from different fishery-access poinf8oat surveys were comprehensive in
space (i.e., they spanned the entirety of eachridarea) and were assumed to be
instantaneous in time. To maximize angler contatyeys were scheduled during
periods of peak fishing effort.

While traversing both Area 8-1 and Area 8-2, baatssy samplers intercepted all
actively fishing boats, and asked occupants howynaaglers were on board and where
they intended to tie up or exit the fishery upomepteting their trip. We excluded non-
fishing vessels and vessels that were under way fnar sample. Charter boats were
also excluded from the boat survey data (but wetechon the form) given that they are
treated differently in our sample design and edimngorocess (see the “Charter Boats”
section below).

We conducted a minimum of two and an average aftboat surveys per month in both
Areas 8-1 and 8-2, separately. Additional boateys were conducted whenever
significant changes in effort patterns were andétagd (e.g., if access sites or fisheries in
adjacent marine areas opened or closed). Usingntise recent boat-survey results, we
calculated the size measures of sites containgteiArea-8-1 and -8-2 sample frames for
each week during the selective fishery seasofewér than 100 boats were encountered
during a given survey, however, we pooled data fagljacent surveys (separately for
weekday and weekend strata) to gain more reliadilmates of site size.

Test Fishing

In order to obtain accurate estimates of the $emgal or sublegal) and mark-status
(marked or unmarked) composition of the pool ofr@lok salmon encountered by
anglers in the Areas 8-1 and 8-2 fisheries, weaipdr2 WDFW-staffed test boats (one
in each area) for the entirety of the 05-06 andd@&easons. Each test boat had a crew
consisting of two WDFW technicians, each of whidhéd with a single rod. Test
fishers fished approximately five days per week (llay through Friday) during each
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season, and assisted with other tasks if weatleetyated fishing. Test fishers were also
involved with on-the-water boat surveys.

Test-boat crews focused their fishing efforts aatmns in both areas that optimized their
overall encounter rate (i.e., to increase prec)sion mirrored choices made by the at-
large private fleet. To better ensure the accucddgst-fishing data, samplers fished for
Chinook with methods and gear that were similas¢hased by the recreational fleet.

We prescribed the proportions of time that the bestts should spend fishing with
different methods based on dockside interview tsstdm the preceding week
(described above undebbckside Interview Procedurds In both areas and during both
seasons, this led to test fishers trolling with daggers virtually 100% of the time.

For each test-boat hook-up, the encounter numibez,dampled, species, mark status,
and DNA vial number (if applicable) was recordéghre was taken to handle all fish as
gently as possible. Chinook that were not lost'drap off” were brought on board and
measured in a cotton mesh net. Samplers reconggdnk length, total length, and mark
status, and collected three scales for each Chibhomkght on board. Scales were
collected following procedures outlined by the tnegional North Pacific Fisheries
Commission (1963), to enable age analysis of Chiremzountered in the fishery.

In addition, samplers used scissors to remove m?section of tissue from the dorsal fin
or the caudal fin of all Chinook brought on boaadd then placed the sample in a
solution of ethanol. Tissue samples were colletieabtain DNA for future genetic
analysis of stock composition (i.&NA-based stock composition estimates for Areas 8-1
and 8-2 are presently unavailable

Data collected by the two test boats were usegtimate the size/mark-status
composition of Chinook encounters and legal marésréi.e., % of legal-sized fish that
were marked) in the recreational fishery. Thege/siark-status group (legal-marked,
legal-unmarked, sublegal-marked, sublegal-unmargezf)ortions were ultimately used
to apportion total Chinook encounters to these saasses for use in fishery-impact
estimation (Appendix A). In addition, size distrilons (i.e., length-frequency
histograms) and age-structure profiles (i.e., GtHach age composition and brood-year
composition) were derived from test-fishing dataldoth marked and unmarked groups,
separately, for each year. Information on the@gampled Chinook was obtained via
the scale-reading expertise of John Sneva and L@ao®gbell (Fish and Wildlife
Biologists, WDFW).

Voluntary Trip Reports

Additional data on the size/mark-status composiéiod mark rates of Chinook
encountered during the Areas 8-1 and 8-2 fishevase obtained from private-boat
anglers and Charter captains who submitted Volyntap Reports (VTRS) in each
season. Participating anglers were asked to attexass lasting from 30-45 minutes
during which they received information on salmoea@es identification and became
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familiar with the VTR forms, what data to collebgw to fill out the forms, and how to
turn in the forms. On VTR forms, anglers were askerecord the date, number of
anglers, target species, CRC Area, encounteredesp@icthey positively identified the
fish), including each Chinook or coho salmon, wheetihe fish was kept or released, total
length to the nearest 1780 (0.3 cm), and whether the fish was adiposefipped or not
clipped. Based on this information, we estimatedrhark rate of legal and sublegal
Chinook and then compared these results with iglsiafy data and charter VTRs. In
addition, we estimated the legal-marked releasewaere possible, as the magnitude of
this quantity bears directly on the accuracy of thel-2" estimates of total encounters.
Due to the self-selection process associated witRd/as employed in the 8-1 and 8-2
fishery, however, this estimate (among others abthirom VTRS) may be biased
relative to the entire private fleet.

Estimation Methods

Pre-season Fishery Modeling with FRAM

The Fishery Regulation Assessment Model (FRAM) used to estimate fishing impacts
in the 05-06 and 06-07 Areas 8-1 and 8-2 mark-tetececreational fisheries for
preseason assessment purposes. In contrast fisteny-sampling program, FRAM
evaluations of Areas 8-1 and 8-2 fisheries are gotadl using both areas combined (i.e.,
it is parameterized for modeling former Marine ABm its entirety). Based on the set
of fishery parameters and stock abundances inpghetonodel, FRAM provides
estimates of landed catch, total mortality, andrthber of Chinook encountered (i.e.
brought to the boat), by stock and age. FRAM iggat the 8-1/8-2 fishery included
several fishery related parameters (Table 1) aptbéation rate scalars used to project
encounters from the stock abundances and otherfishputs. FRAM contains three
specific selective fishery parameters:

1. “Marked Release Error” is the proportion of tbgal-marked Chinook
encountered that are released,

2. “Unmark Retention Error” is the proportion ogd-unmarked Chinook
encounters that are improperly retained.

3. “Selective Fishery Release Mortalitysfif) is the release mortality on
legal size Chinook.

Two other fishery-related mortality rates inpuFRIBAM—“Release Mortality” and “Drop-
off Mortality"—are used in non-selective fisheries, well. Although not a FRAM input
per se, the algorithms in FRAM do not account &ention of sublegal fish; i.e.,
sublegal retention error is zero.

This fishery was modeled as “wide-open”, with nguatinents made to fishing
effort/power due to the institution of mark-selgetregulations. The exploitation rate
scalars characterize fishing power during 198998sdimated in FRAM post-season
runs relative to the FRAM base period “catch” atwtk abundances used in the 2002
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and 2005 model calibrations (2.46 and 2.03, respdyg). Thus, exploitation rate scalars
vary according to catch and abundances for 1988R@83are not directly correlated to an
estimate of angler-trips. Exploitation rate scalaom 1989-93 are used as model input
for nearly all Puget Sound marine sport fisheriesdoise these represent a recent period
of years with relatively full and stable fisherygtgations.

FRAM input parameters and values were discusse@erepted by state and tribal co-
managers prior to and during the annual seasoimg@itocess. The same rates were
used in pre-season modeling for both the 05-080&~d7 seasons. Parameter values
were based on a combination of studies, anecdepakts, and/or simply agreed-to values
developed for modeling purposes (e.g., Drop-ofihe selective fishery parameters
(Marked Release Error, Unmarked Retention Errad, @@lective Fishery Release
Mortality--sfm) were not developed from specifiadies for this fishery.

Table 1. Input parameter values used in FRAM pre-seastrefiy modeling for the combined Areas 8-
1/8-2 selective Chinook fisheries set for the 05206 06-07 seasons. Effort scalars applied fo0H66
and 06-07 seasons were 2.46 and 2.03, respectively.

Parameter Value Applies to Notes

Marked Release Errof 0.06 Legal-marked

encounters
Unmarked Retention Errdt 0.08 Legal-unmarked

encounters
Selective Fishery Release 0.10 Legal encounters Same as Chinook
Mortality (sfm) nonretention
Release Mortality (sublegal size) 0.20  Sublegabanters Same as non-selective
Drop-off Mortality 0.05 Legal encounters Same as-Belective
Marked sublegal retention errdr 0.00  Marked sublegals FRAM algorithm

assumption

Unmarked sublegal retention 0.00  Unmarked sublegals FRAM algorithm
error” assumption

Y FRAM values can be compared with creel surveyrests from the Areas 8-1/8-2 pilot fishery
study.

Creel-based Estimates of Catch, Releases, andtEffor

Using data acquired from sampled access sitesstiraaed total daily encounters (by
group, according to the classes enumerated dudokstle sampling; e.g., retained-
marked Chinook, released unmarked Chinook, retamnadked coho, etc.) and effort
(excluding charter vessels) for anglers access$iadishery from all sites contained in
our Area-8-1 and Area-8-2 sample frames, separaisigg dockside counts and the size
measures of sites sampled on scheduled sample Wayshen expanded dockside-frame
estimates to daily totals based on the proportfdotal fishing effort originating from
access sites that were not contained in our safrgstee Figure 2). Finally, we

expanded daily estimates to stratum (weekday vekered), weekly, monthly, and
ultimately season totals. We used a Microsoft Ascgpplication developed by Kurt
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Reidinger (WDFW Fish and Wildlife Biologist) to emtsample data, generate expanded
estimates, and produce appropriate varianceslfeamlpled strata.

Sample-frame total catch and effort were estimagadg Murthy’s total estimator
(Murthy 1957; Cochran 1977):

v 2 |0-P)*(E./R)+(-P) *(E, /P,)]
1) (2-R-P)

where:

Y= daily estimator (e.g., anglers, marked Chinod&ined, etc.),
P = proportion of effort (size measure) at siteend2, and
E = sampled (observed) count at ditand?2.

The variance around sample-frame totals was estaratcording to:

vlf)= @-RA-PYU-R-P) [E ET
(2-R-R) PP

(@)

All accounting for missed boats/anglers was dorthivMWDFW'’s Microsoft Access
catch-estimate system; using the average catchgmrestimated for a given site-day
combination and the number of missed boats loggedmns, an estimate of unobserved
catch was incorporated into the sample-frame totals analogous computation was
made to account for the number of anglers notvigered from the missed boats.

Finally, we expanded daily catch and effort estesajenerated for our sample frame to
fishery totals based on the proportion of effostifeated from boat-survey data) that
originated from out-of-frame access sites:

- Y
adj

(3) B (1_ ﬁnonsamplet) B

_Q>|'<>

where:

A

Vo= daily estimator after expansion by an estimatidefproportion of effort
that originated from the non-sampled access stes,

q = expansion factor to account for the proportibefort originating
from out-of-frame access Sitep,yusampieq (i-€-, » Sites not included in

the sample frame and therefore never sampled).

The variance of expanded total estimates was appated as:
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V(Yadj)_Yadiz*[ YAz + q(j
(4)
The reliability of estimates of Chinook landingsleases, and/or effort obtained using the
above-described approach depends on the validityeofollowing four assumptions:

* Boat surveys provide unbiased estimates of accessige measures and out-
of-frame effort proportionsAssumption }t

» Relative angling effort originating from a partiaulaccess site (i.e., its size
measure) is proportional to total catch landedhat site Assumption P

» All anglers exiting the fishery at sampled site iaterviewed and they
accurately report all salmon caught and kept masgd (if boats are missed
they are counted and catch and effort estimateexqranded appropriately
(Assumption B and

e Catch per unit effort does not differ significantigtween in-frame and out-of-
frame sitesAssumption %

Although Conrad and Alexandersdottir (1993) assk#se effects oAssumptior®
violations on estimates of catch and effort for @&ugound salmon fisherie&ssumptions
1, 3, and4, have not been explicitly evaluated to da#pgendix B).

Given the frequency at which anglers reported safgpunidentified salmon (e.g., Area
8-2 during the 06-07 season), we pursued an additestimation step to apportion a
percent of unidentified released salmon to theasd-Chinook category; we did this on
a monthly time step according to the compositiokraiwn-species salmon releases (i.e.,
based on expanded Murthy estimates generated fr@mview data). This quantity—

apportioned unidentified salmom]gws) hereafter—is derived from estimated quantities
[unidentified salmonﬂus, and the proportion of Chinook in estimated redsas

(Porn = N /Z N 5r_camon )], @Nd has an estimator (5) and variance (6) of:
(5) NAUS = |Qus* b(:hin

(6) V(Nys) =V(Nys) * Pern” + Nus™ *V (Bonin) =V (Nyg) *V (Bein)
where, also based on estimates:

0 0 \4 N in \ N ‘d-salmon. ¢ \% N ‘d—salmon
@ V(Penn) = P’ * ,E] Ch2)+ [E] ID'd-sal 2)}+V(Ncmn)*{ (A ID"d-sal 4)}
Chin

ID'd-salmon ID'd-salmon
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The final step of our creel estimation proceduk®ived adding Chinook encounters and
fishing effort due to charter activity to privatedt total estimates for each area (8-1, 8-2)
and season (05-06 and 06-07 seasons). We trdaeerccatch and effort data
separately because: 1) charter anglers experietstamtially higher catch per unit effort
than private-boat anglers; 2) charter anglers \gereerally not subject to sampling (i.e.,
they often exited the fishery via sites outsidewf sample frame); and 3) we had
knowledge of and direct communication with chartgyerating in the two areas and
could readily census them via other means (Volyntaip Reports, VTRs; described
previously). Thus, we simply added charter-regbamcounters and effort to private-
boat estimates under the assumption that chartemgae the result of a complete census
(i.e., point estimates were affected by chartea-datlusion, variances were not).
Although we typically summarized private- and chedngler catch and effort both
separately and then in combination in past poseseeeports (see WDFW 2007a and
2007b), we present only final estimates (chartprivate) in this report for efficiency;
however, decomposed data are availabkpgpendix E.

Total Chinook Encounters Estimation: Methods 1 and

We estimated the total number of Chinook encoudtdtging the Areas 8-1 and 8-2
selective Chinook fisheries during each seasorgusin different estimation approaches
(“Method 1” and “Method 27). Under Method 1 (tharliest-plus-reported-releases
method), we simply summed Murthy estimates andawags for all Chinook encounter
sub-categories (i.e., retained marked and unmatkedook; released marked, unmarked,
and unknown-mark-status Chinook; and apportionedamtified salmon releases),

which were estimated according to the processmadlabove, to estimate total Chinook
encounters. Relative to Method 2, the reliabitityMethod-1 estimates depends on how
accurately anglers recall and report the numbeatmhon caught and released, and their
mark status, during their trips. Although pastgs suggest that there is a tendency for
over-reporting of releases in Puget Sound and digtezries (e.g., Noviello 1998;
Sullivan 2003), the magnitude of this “prestigesbibas not been quantified for the
Areas 8-1 and 8-2 selective Chinook fisheries.

Under Method-2 (the harvest-only method), we edthéotal Chinook encounters by
combining fishery-total estimates of retained legalrked Chinook (outlined above)
with test-fishery data on the size/mark-status amsitwn of the pool of encountered

Chinook salmon. Specifically, we estimated tothin©ok encounter$étot) for each
month, then summed these to get a season totaddanding creel-based estimates of
legal-marked Chinook retentidrl:l DY the test-fishing estimate of the legal-marked

proportion in the encountered Chinook pd@l,,) (see Appendix A for variance
details):

A

(8) e = Nuw /Puy

Thus, in addition to the usual assumptions affectine accuracy of Murthy-based
estimates of legal-marked Chinook retentidsgumptions 1}4the Method-2 estimation
approach also assumes:
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* Anglers accurately identify and retain all legalvkedd Chinook encountered
during fishing trips Assumption b If anglers intentionally (e.qg., releasing legal
marked Chinook in order to catch and retain langéividuals) or unintentionally
(e.g., measurement error) release legal-markedaBkjriMethod-2 estimates will
have a negative expected bias (relative to the trolenown value).

* The extent to which test-boat samplers accuratatyicrthe private fleet in
angling behavior also affects the accuracy of MétB@stimates (i.e., the
size/mark-status composition experienced by theagwifleet is identical to that
seen in the test fisherpssumption

The performance of Method-1 and -2 estimators {aadissociated validity of

assumptions) under the range of fishery conditpmesent in Areas 8-1 and 8-2 will be
addressed in detail in Section Il of this report.

Fishery Impacts (Encounters and Mortalities) byeBvkark-Status Group

Method-1 and-2 encounter estimates were decomposere/mark-status categories
using a combination of creel estimates, test-figloata (size/mark status composition),
and dockside observations of landed catch (for @mpong retained-marked and -
unmarked fish to size classes). While this andsthiEsequent mortality-estimation
routine are detailed in Appendix A, we briefly delse the process here. For both
Method-1 and -2 estimates (separately), we apputidotal Chinook encounters to the
four size/mark-status categories of legal-markeéd)(Llsublegal-marked (SM), legal-
unmarked (LU), and sublegal-unmarked (SU) basetth@rmomposition of test-boat
encounters; thugsssumption i.e., similar encounter composition for the tesat and
private fleet) also applies to our mortality estiioa scheme. We then estimated total
release mortality due to each area (Areas 8-1 a2)daBd year’s (05-06; 06-07) selective
fishery by applying size-specific mortality ratesrelease estimates for the four Chinook
size/mark-status classes (LM, LU, SM, and SU). applied a release mortality rate of
15% to LM and LU (i.e., 10% release plus a droprodirtality approximated as 5% of
legal-size encounters) and 20% to SM and SU eneoestimates, respectively, for
direct comparison to FRAM. We then added retentnamtality estimates (i.e., harvest)
for each size/mark-status group to release morteditimate for that same group to obtain
total class-specific mortality. Similar to encoenst, mortalities (and variances) were
calculated on a monthly time step and then pootedsa each season to estimate total
mortality.

Finally, we pooled encounter and mortality estimmdte Areas 8-1 and 8-2 and compared
these Area-8 composite values to pre-season mo(feieiM) encounters and

mortalities, for each size and mark status categorg for the 05-06 and 06-07 seasons
separately. Further, given that Method-1 and <banter estimates are likely to include
some degree of bias (assumed positive and negegsaectively) relative to the true
number of Chinook encountered in Area 8 during essason, we contrasted FRAM
predictions with the ranges bounded by the tworestes. Though our FRAM

(predicted) versus observed (i.e., post-seasomat&s) comparisons are qualitative in
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nature, we present the 95% confidence interval §spciated with observed estimates to
provide perspective on statistical uncertainty afaffierences. It should be noted,
however, that these Cls do not incorporate unceitaiue to the release mortality rates
applied (i.e.sfm andsfnsin Appendix A, both are assumed constants) antharefore
minimum estimates.

Coded-Wire Tagged (CWT) Chinook Impacts

To understand the potential effects of the AredsaBd 8-2 fisheries on CWT-based
cohort-reconstruction efforts, we estimated the benof unmarked-tagged Chinook
mortalities that occurred during the course offibeled 8-1 and 8-2 selective fishery, for
both the 05-06 and 06-07 seasons. Thus, we adguiimation on recovered CWTs
for all double index tag (DIT) groups encountered &hen applied the methods
described by WDFW (2002) to estimate the numbemofarked-DIT Chinook that were
encountered and the number of these fish that gubsdy died due to handling and
release impacts.

The approach used to estimate unmarked-DIT maetglih the selective fishery was
developed by the Selective Fisheries Evaluation @itee — Analysis Work Group
(SFEC-AWG 2002) and were evaluated by a workgrausisting of State and Tribal
biologists and statisticians, including memberSBEC-AWG (Joint Coho DIT Analysis
Workgroup 2003). Given our interest in the effexftthe 8-1/8-2 mark-selective
fisheries on the CWT program, we used a selecishefy mortality rategfm) of 10% to
estimate unmarked-DIT mortalities in our analy#iss is the same release mortality rate
used in FRAM legal-Chinook model ruriess drop-off mortality5% of legal
encounters). We used 10% instead of 15% (we adpdye to all legal releases),
however, because unseen drop-off mortality is #tecally equivalent for marked and
unmarked fish and present in both selective andsetective recreational Chinook
fisheries. Thus, our estimates of unmarked-DITtalities are analogous to impacts in
excess of those that would occur under non-sekecéigulations.

For each season (05-06, 06-07), we estimated eterguiand mortalities for each
recovered DIT individually and then summed estiméte each hatchery, brood year,
and area, because the sampling rate changed tloatihie fishery and was different
between areas (WDFW 2002). Thus, the estimatedauof unmarked mortalities was
calculated as:

©) U, = REM VS sfm

with associated variance:

Var(lj MSF) ~ ( REL)2 Sfr? Vi MsF 1-s
(10) a a S

where:
sfm = selective fishing mortality rate (10%xcludes drop-off mortalijy
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U, " = ageda unmarked DIT mortalities from sto¢kn the selective fishery,
M, M = ageda marked DIT mortalities from stodkin the selective fishery,

S =sampling rate of the catch,

AREL = unmarked-to-marked ratimt releasefor fish in a DIT group

Var(U, *F) = variance ofJ, M.

In addition to estimating unmarked-DIT mortalitiege pooled all CWTs (DIT and
otherwise) recovered during the fishery and, basethis total, report the proportional
contribution (unexpanded recoveries) of differeaticheries to the total Chinook harvest.

SECTION I: RESULTS

Pre-Season FRAM Results

Preseason FRAM run results for the combined Aréaa8id 8-2 Chinook mark-selective
sport fishery for 2005-06 and 2006-07 are showhahle 2 Area 8-1 and 8-2 are
treated as one fishery in FRAM; consequently sepastimates for Area 8-1 and 8-2 are
not produced. These estimates calculated in FRAddrporate all fishery inputs and
marked and unmarked stock abundances for each pespecialized output from FRAM
called the Selective Fishery Report contains metailgd results by stock and age
(Appendix F).

Table 2. Pre-season FRAM estimates for the combined A8ehand 8-2 selective winter blackmouth
fishery, 2005-06 and 2006-07 seasons.

Encounter Landed Catch Total Mortality
Season Size ClassMarked Unmarked Marked Unmarked Marked Unmarked
2005-06  Legal 1,325 3,172 1,245 254 1,319 705
Sublegal 3,070 9,515 0 0 614 1,903
All 4,395 12,687 1,245 254 1,933 2,608
2006-07  Legal 1,876 1,981 1,763 158 1,868 439
Sublegal 7,745 7,460 0 0 1,549 1,492
All 9,621 9,441 1,763 158 3,417 1,931

2 JRE-was used instead dfat escapemend® to estimate total unmarked-DIT impacts attribigzeb
each of the two pilot 8-1/8-2 seasons. While mitytastimates derived using*=" and A5 provide upper
and lower bounds to actual unmarked-DIT impactstdweparticular fishery}*Cis not yet available for
all of the broods that were encountered during ®340d 06-07 seasons. Further, DIT analyses coadluct
for other mark-selective Chinook (CTC 2007) anda@loint Coho DIT Analysis Workgroup 2003)

fisheriessuggest that the choice Aminimally affects final mortality estimates.
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Description of the Fishery

Fishing Effort

At 12,495 and 11,302 angler tripeffort is discussed in terms of angler trips fog th
remainder of this repo)t respectively, season-total fishing effort in ttmenbined 8-1/8-2
selective winter blackmouth fishery was similar floe 05-06 and 06-07 seasomalfle

3). Within-area effort patterns were also stablisvieen years, with approximately twice
as many angler trips occurring in Area 8-2 compaoe8ll. For Area 8-1, we estimated
season-total angler trips at 3,976 (95% Cls: 2,9@99) for the 05-06 and 3,454 (2,909-
3,999) for the 06-07 season; estimated total angjes in Area 8-2 were 8,519 (7,888-
9,150) and 7,848 (7,474-8,222) for the same resgestasons.

Within years, we observed month-to-month pattemrefiiort that also persisted across
the first two pilot season&igure 3). On average, October was the peak effort mamth f
both areas, followed by a late-winter/early-spnregk (between February and April) that
consisted of roughly half of estimated October gffén both areas and years,
November-January was a consistently low-effortque(~22% of total season effort on
average).

38



Table 3. Monthly and season-total angling effort (compdi@at ['Boats’] and angler ['Anglers’] trips) pdiastimates, variances, and 95% confidence
intervals for the Areas 8-1 and 8-2 mark-selectnook fisheries. Segppendix E or WDFW (and 2007b) for separate charter- andaperangler effort

estimates.
2005-06 Season 2006-07 Season
Area Month Boats Variance 95% ClI Anglers Variance 95% CI Boats Variance 95% Cl Anglers Variance 95% CI

8-1 Oct 637 30,361 295-979 1,154 93,852 554-1,754 444 5,188 303-585 829 17,741 568-1,090
Nov 200 913 141-259 350 2,387 254-446 110 721 58-163 195 2,079 106-284
Dec 236 2,368 141-331 427 9,272 238-616 174 440 133-215 310 1,522 234-386
Jan 186 1,442 112-260 327 4,556 195-459 145 334 109-180 287 1,955 200-373
Feb 347 2,879 242-452 640 12,068 425-855 196 2,768 93-299 405 13,282 179-631
Mar 411 13,958 179-643 702 39,675 312-1,092 389 8,266 211-567 762 32,669 408-1,116
Apr 187 610 139-235 376 3,284 264-488 337 1,804 254-420 667 8,089 490-843
Total 2,204 52,530 1,755-2,653 3,976 165,094 3,180-4,772,795 19,521 1,521-2,069 3,454 77,336 2,909-3,999

8-2 Oct 1,494 16,275 1,244-1,744 2,940 65,302 2,439-3,4411,130 1,089 1,065-1,195 2,186 3,424 2,072-2,301
Nov 188 1,095 123-253 353 3,347 240-466 202 286 169-235 392 953 331-452
Dec 263 1,581 185-341 501 4,310 372-630 366 239 336-396 655 1,284 584-725
Jan 309 1,176 242-376 586 3,377 472-700 340 669 290-391 655 2,404 559-751
Feb 661 1,045 598-724 1,293 4,491  1,162-1,424590 2,835 485-694 1,121 11,156 914-1,328
Mar 652 1,516 576-728 1,285 7,526  1,115-1,455686 3,436 571-801 1,334 11,458 1,124-1,544
Apr 782 2,020 694-870 1,561 15,227  1,319-1,803762 1,521 685-838 1,505 5,801 1,356-1,655
Total 4,349 24,708 4,041-4,657 8,519 103,579 7,888-9,15(4,076 10,076 3,879-4,2737,848 36,481 7,474-8,222

Combined

Areas 6,553 77,238 6,008-7,098 12,495 268,673 11,479-13,5K]871 29,597 5,534-6,20811,302 113,817 10,640-11,963
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Angler trips

Landed Chinook
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Figure 3. Estimated total monthly fishing effort (completaagler trips) for the Areas 8-left pane) and 8-2
(right pane) selective blackmouth fisheries, 2005-06 and 2006vinters.
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Figure 4. Estimated total monthly retained Chinook salmumtlfie Areas 8-1léft pane) and 8-2 (ight pane)
selective blackmouth fisheries, 2005-06 and 2006vdiers.
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Chinook Encounters: Estimated Harvest and CPUE

Monthly average and season-total landed catch ¢doaleas: 1,152 in 05-06, 1,210 in 06-07)
differed little between the 05-06 and 06-07 selecwinter blackmouth seasons but appreciably
between catch areafdgble 4). Twice as many Chinook were hooked and harvdsyeghglers
fishing in Area 8-2 compared to 8-1: Area 8-1 Clokdandings were 342 (95% Cls: 242-448) in
05-06 and 328 (266-390) in 06-07, whereas 8-2 eséisifor the same respective classes were
810 (724-896) and 882 (812-952).

Within-season landed-catch patterns were evideatiQoularly for Area 8-2) based on the two
years of pilot-fishery data. In Area 8-2, theresvianited Chinook harvest during October and
November, followed by increased catches from Deeegrtiirough to the end of the season. In
both years, there was a February-March catch k250 fish / month). Overall, catch
averaged 116 and 126 Chinook per month in 05-0808A@7 seasons, respectively, in Area 8-2.
For 8-1, there was less variability in landed cqt@mpared to 8-2) between the two years and
within seasons (47 and 49 fish retained per man®5t06 and 06-07, respectively). Similar to
8-2, Area 8-1 monthly catches tended towards avgeprMarch peak in both seasons.

Given consistent effort and landings patternsyrested catch per unit effort (CPUE; estimated
total landed catch / estimated total angler trpa$ a consistent 0.10 Chinook retained per angler
trip in both areas and years. There was evidehcersiderable within-season variation in

CPUE Figure 5); monthly CPUE ranged from 0.01-0.28 and 0.03—h2A:2 in 05-06 and 06-

07 seasons, respectively, and 0.04—-0.17 and 0.07-0.8-1 (for the same respective seasons).
The highest values of monthly CPUE were observethgumid-winter (Dec/Jan on average),
during a mid-winter effort lull and roughly 1-2 mitws before the peak in total Chinook landings.
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Figure 5. Estimated monthly catch per unit effort (CPUE; mead adanded Chinook per angler trjgor the
Areas 8-1 left pane) and 8-2 (ight pane) selective blackmouth fisheries, 2005-06 and 200&vinters. In both
panels, the solid and dashed horizontal lines semte05-06 and 06-07 season-total CPUE (sum obsezsch/sum
of season angler trips) values, respectively.
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Estimated Releases & Total Chinook Encounters

Although 05-06 and 06-07 were quite similar in terof total Chinook retention, effort, and
CPUE, these two seasons differed markedly in t&fnsleased-Chinook encounteis@ble 4),
based on both Method-1 and -2 estimation approacBembining both areas and all release
categories (marked, unmarked, apportioned UnIDitknown mark status), 7.1 times as many
Chinook were hooked and released in the 06-07 sdhan the 05-06 season (based purely on
expanded interview data, i.8lethod 1 estimatg¢s When apportioned to mark-status groups
using test-fishery data (see below and AppendiX9Anes as many marked and 5 times as
many unmarked Chinook were encountered during 0Oée@Tpared to 05-06-{gures 6 and 7.
Approximately 250 unmarked (86 in 8-1 and 167 iB)&nd 270 marked (82 in 8-1 and 185 in
8-2) Chinook were encountered and released dueanly mmonth of the 05-06 selective
blackmouth season, with little month-to-month viallisy. During the 06-07 season, an average
of 1,200 (404 in 8-1, 876 in 8-2) unmarked and @,40Q9 in 8-1, 1,720 in 8-2) marked Chinook
were encountered and released each month. Inabedls, October constituted the month with
the greatest number of released encounters in 06-ally, 2-3 times more released Chinook
encounters occurred in Area 8-2 compared to Aréal8ring both seasons.

Regarding Method-2 results, within-year and betwaesa trends in estimated release numbers
were qualitatively similar to those documented gdvethod-1 (i.e., there were more fish
hooked and released in 8-2 than in 8-1, in 06-@n b6-06, etc.). In particular, monthly
Method-1 and Method-2 estimates of total encounter® moderately to highlyR(= 0.55-0.83)
correlated, with the exception of Area 8-2 in 05(Déble 5; Figure 8). This was the case for
overall, marked, and unmarked encounter groupsudih there was qualitative similarity in the
monthly and between-area trends illustrated bywvleemethods, the magnitude of departure
between estimate types varied between seasons. nisahods yielded comparable monthly and
season-total estimates in 05-06 but not duringgk®®. During the second pilot season,
however, season-total Method-1 estimates of reteasee substantially greater than Method-2
estimatesTable 6); in addition, monthly Method-1 estimates werealgugreater than their
Method-2 analogs.

Finally, given the consistency in landed catchneates between areas and years, season-total

Chinook encounters were double in Area 8-2 compar@dl and between 4 (Method 2) and 7
(Method 1) times greater during the 06-07 compé#oetie 05-06 seasofrigure 8).

Encounter Composition/Mark Rates

Based on dockside-based estimates of landed catcreeases for known mark-status Chinook
(i.e., excluding apportioned unidentified salmod anmknown mark-status categories), mark
rates varied little between months and areas witbars but appreciably so between years
(Figure 9). 2005-6 mark rates were 0.61 (95% CI: 0.42-0i8@rea 8-1 and 0.60 (0.52-0.67)

in Area 8-2; averaging an absolute 10% higher l®@®6mark rates for the two respective areas
were 0.71 (0.52-0.90) and 0.73 (0.63-0.83). Thesyeen two thirds and three quarters of all
Chinook encountered were adipose clipped (forthstt reported with a known mark-status
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category). All dockside mark-rate estimates asetlaon Method-1 only (i.e., overall mark-rates
estimates cannot be estimated using Method 2 imaiee: of test-fishery data).
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Figure 6. Estimated total monthly releases of encountereadtik salmon, by mark status (solid line = marked,
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2006-07 winters.Plotted release estimates were generated usinyldtbod-1 estimation approach
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Area 8-1 Winter 2005-6 Area 8-2 Winter 2005-6
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Table 4. Season-total estimated Chinook encounters, by eneotesult (harvested/retained and released), area
and mark-status category for the Areas 8-1 andvifer blackmouth seasons 2005-06 and 2006-07 edilinates
were generated using tMethod-lapproach (i.e., relying on angler-reported releas8seAppendix E or WDFW
(2007a , 2007b) for a separate charter- and prizatger effort estimates.

2005-06 Season

2006-07 Season

Result Area Category  Estimate Variance 95% CI Estimate Variance 95% CI
Retained 8-1 Marked 342 2,735 239-445 316 971 254-377
Unmarked 0 0 0-0 13 31 2-23
8-2 Marked 770 1,862 685-855 861 1,254 792-930
Unmarked 40 55 26-54 21 10 15-27
8-1 & 8-2 All categories 1,152 4,652 1,018- 1,210 2,266 1,117-
1,286 1,303
Released 8-1 Marked 344 5,358 201-487 3,258 145,288 2510540
Unmarked 442 3,380 328-556 1,439 46,319 1012-186
Unknown 386 3,875 264-508 3,160 161,921 2371-3949
Mark Status
Apportioned 8 58 0-23 0 0 0-0
Unid’'d salmon
8-2 Marked 483 969 422-544 4,836 77,234 4,291-
5,380
Unmarked 770 2,469 673-867 2,015 10,090 1,818-
2,211
Unknown 1,099 5,703  951-1,247 7,887 51,747 7,441-
Mark Status 8,332
Apportioned 112 423 72-153 3,429 70,371 2,909-
Unid’'d salmon 3,949
8-1 & 8-2 All categories 3,644 22,236 3,352- 26,023 562,969 24,552-
3,937 27,493
Total 8-1 & 8-2 All categories 4,796 26,888 4,475- 27,233 565,234  25,759-
Encounters 5,118 28,706

Table 5. Correlation coefficients (Pearson product-momehgracterizing the strength of association between
monthly Method-1 and Method-2 encounter estimdtgseason and area £ 7 for all cells). Bold-faced,
underlined values indicate a significant non-zearefficient ata = 0.05 {-test); italicized values were significant at
o =0.10. See Section Il for more details on rel&hips between Method-1 and Method-2 encountenatss.

Area Season UM-Rel'd M-Rel'd Total Rel'd Total Enc.
8-1 05-06 0.694 0.905 0.829 0.861
8-2 05-06 0.514 0.589 0.548 0.542
8-1 06-07 0.879 0.676 0.769 0.797
8-2 06-07 0.392 0.231 0.284 0.279
Pooled Pooled 0.676 0.684 0.679 0.687
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Table 6. Point estimates and 95% confidence intervals fasee-total Chinook release estimates based on ketho
1 and -2 approaches. Note, values displayed aedban apportioned (by test-fishery compositior)led

encounter estimates, less retained Chinook estinfia¢e, Method-1 estimates of apportioned unknsalmon and
unknown mark-status Chinook have been reclassifietiintegrated into release estimates accordiSgg,

Appendix A for details).

Method-1 Releases

Method-2 Releases

Season Area Class Estimate Var 95% CI Estimate Var 95% CI
2005-06 8-1 Marked 577 9,133 390-764 664 41,830 4-2665
Unmarked 603 3,612 485-721 668 17,959 405-931
Total 1,180 12,746 959-1,401 1,332 59,789 8853,
8-2 Marked 1,294 19,301 1,022-1,567 1,485 446,848175-2,795
Unmarked 1,170 11,926 956-1,384 1,301 171,417 0-24913
Total 2,464 31,227 2,118-2,811 2,787 618,265 4d-2,328
2006-07 8-1 Marked 5,031 126,2754,334-5,727 1,245 65,593 743-1,747
Unmarked 2,826 53,503 2,373-3,280 846 29,732 -1K084
Total 7,857 179,778 7,026-8,688 2,091 95,325 1,486-2,697
8-2 Marked 12,037 175,28911,216-12,858 9,360 3,398,8375,746-12,973
Unmarked 6,129 94,311 5,527-6,731 4973 1,0%9,88,956-6,991
Total 18,166 269,60017,148-19,183 14,333 4,458,7180,195-18,472
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Figure 9. Between-area and within- and between-year pattartie adipose-clipped (marked) proportion of
Chinook encountered by anglers fishing in the Aig&dsand 8-2 05-06 and 06-07 selective blackmoe#sans.
Displayed proportions were calculated based on knmark-status encounters only and using Methodifhates.
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Dockside Size Analysis

Based on two seasons of dockside-sampling effdoiskside samplers measured the lengths of
1,215 marked, 15 unmarked, and 4 unknown marksstahinook (Note: these data include
observations at Murthy dockside sites [i.e., thosmitored expressly for selective fisheries]
combined with those made during WDFW “Baseline” pang efforts). For known mark-status
fish, 99% (05-06: 596/601) and 98% (06-07: 619/65#RIl Chinook harvested from 8-1 and 8-2
combined were adipose clippetiaple 7). Of landed-clipped Chinook, 93% and 90% were of
legal size (i.e., 22 in [55.8 cm]). The majority of marked-subleggatention was within an inch
(2.5 cm) of the legal cutoff.

Based on the pooled harvested-marked Chinook datats length differences were present
between areas and years [2-way ANOVA ¢((t@al length) = area + season + area*seasgn,
1211=24.8,P < 0. 001;Table 8, Figure 1Q. This result, however, was largely the resul06f

07 Area 8-2 landed-marked Chinook being smallem 0&07 8-1 and 05-06 8-2 landed-marked
fish (Bonferroni-adjuste® < 0.05 for pair-wisé-tests). Observed median total lengths were
65.4 and 63.0 cm in Area 8-1 in 05-06 and 06-Opeesvely, and 64.5 and 59.8 cm in Area 8-2
05-06 and 06-07 respectively. Though Within aieas years, there were clear within-season
size patterns whereby the monthly mean total lengtanded-marked Chinook increased by 4 to
8 cm from October to AprilRigure 11).

Table 7. Frequencies (proportions in parentheses) of la@ledook sampled during dockside interviews thatewer
legal (“L") or sublegal (“S”) in size and/or mark\”) or unmarked (“U").

Count by category (proportion of Grand total in parentheses)

Legal & Legal & Sublegal & Sublegal & Legal Sublegal Marked Unmark. Grand

Season Area marked unmarked marked unmarked total total total total total

2005-6 8-1 147 1 19 0 148 19 166 1 167
(0.88) (0.01) (0.11) (0.00) (0.89) (0.11) (0.99) (0.01)

8-2 408 4 22 0 412 22 430 4 434
(0.94) (0.01) (0.05) (0.00) (0.95) (0.05) (0.99) (0.01)

8-1 & 8-2 555 5 41 0 560 41 596 5 601
(0.92) (0.01) (0.07) (0.00) (0.93) (0.07) (0.99) (0.01)

2006-7 8-1 142 2 19 1 144 20 161 3 164
(0.87) (0.01) (0.12) (0.01) (0.88) (0.12) (0.98) (0.02)

8-2 413 6 45 1 419 46 458 7 465
(0.89) (0.01) (0.10) (0.00) (0.90) (0.10) (0.98) (0.02)

8-1 & 8-2 555 8 64 2 563 66 619 10 629
(0.88) (0.01) (0.10) (0.00) (0.90) (0.10) (0.98) (0.02)

Dockside Age Analysis

Based on the scales collected by dockside samptersnajority of hatchery Chinook retained
by anglers fishing in Areas 8-1 and 8-2 were 2 ged&rs in age, with little between-area and
inter-annual variation (80.1% in 05-06, 86.3% in@@ Figure 12). With the exception of two
age-5 fish encountered in 8-1 in 2005-06, age-#iddals accounted for the remainder of catch
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in both years (19.9% and 13.7% in 05-06 and 0G€5fectively). Within-season (monthly) age

composition data are presenteddippendix C.
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Figure 10. Length-frequency histograms for landed-marked Gbkniaspected by dockside samplers during the
Areas 8-1left columnn = 166 in 05-06n = 161 in 06-07) and 8-2ight columnn =430 in 05-06n =458 in
06-07) selective fisheries in the 05-Qfpper row and 06-07 |bwer row) seasonsValues are displayed in inches
due to the use of this measurement system in migféize-limit regulations The solid vertical line denotes the legal
size limit and the dashed vertical line denotesieglian of each distribution. In addition to fElmmarized above,
a total of 15 unmarked Chinook and 4 individualsinfletermined mark status were observed by ramplsasn

over the 14 months and two areas of the seledshery.

Table 8. Mean and median total lengths (TL, and standardatien [SD]) for marked Chinook harvested by
anglers participating in the Areas 8-1 and 8-2cdle fisheries and observed by dockside samplers.

Season Area n Mean TL (cm) Median TL (cm) SD

2005-6 8-1 166 65.7 65.4 8.3
8-2 430 65.4 64.5 6.9

2006-7 8-1 161 65.8 63.0 9.9
8-2 458 61.7 59.8 6.8
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Figure 12. Age (Gilbert-Rich) composition of marked Chinookpected during dockside sampling of landed catch
during the Areas 8-1 and 8-2 selective blackmoigtiefies during 2005-06eft pie) and 2006-07r{ght pi€)
winters. Sedppendix C for within-area and -year composition details.
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Test Fishery Results

Fishing Methods and Effort

Over the two areas and two seasons, Area 8-1 amal &2 test fishers spent 2,476 hours (743 h
in 8-1 and 581 in 8-2 during 05-06; 650 and 50&hkpectively, in 06-07) pursuing Chinook
salmon. In terms of effort descriptors used tarabterize the angling public, this translates into
a total of 992 angler trips (280 in 8-1 and 21842 during 05-06; 304 and 192 h, respectively,
in 06-07) and 496 boat trips (140 in 8-1 and 108-ihduring 05-06; 152 and 96 h, respectively,
in 06-07;Table 9). Test fishers averaged 21 days on the wateng@wach month in Area 8-1
and 15 days in Area 8-2 over the two years, anchs$ed fishing days (mostly during
November/December) were due to a combination dément weather and/or boat-maintenance
issues. During both the 2005-06 and 2006-07 saaaah in both Areas 8-1 and 8-2, test fishers
used downriggers almost exclusively (>99% in afles), as this was also the predominant
private-fleet fishing mode (100% in 8-1 and >99984& during 05-06; 99.5% in 8-1 and 97.6%
in 8-2 during 06-07). Test fishing results andiing-method details are summarized in prior
post-season reports (WDFW 2007a and 2007b).

Table 9. Summary of fishing effort and Chinook encounterstf@ Areas 8-1 and 8-2 test fisheries, 2005-6 and
2006-7. For size/mark-status abbreviations, “l"egal, “S” = Sublegal, “M” = Marked, and “U” = Unmieed.

2005-06 2006-07
Attribute Area 8-1 Area8-2 Area8-1 Area8-2
Fishing time (h) 742.8 581.3 649.7 501.7
Days 140 108 152 96
"Angler trips" 280 216 304 192
LM Encounters 85 69 199 59
LU Encounters 53 54 76 16
SM Encounters 177 114 958 750
SU Encounters 135 60 541 381
Total Encounters 450 297 1,774 1,206
CPUE (Encounters / h) 0.61 0.51 2.73 2.40
LM Mortalities 13 10 30 9
LU Mortalities 8 8 11 2
SM Mortalities 35 23 192 150
SU Mortalities 27 12 108 76
Total Mortalities 83 53 341 237

Total Encounters and Size/Mark-status Composition

Test fishing efforts yielded a total of 3,727 Chokaencounters. The majority test-fishery
Chinook encounters occurred during the 06-07 se@@n06 season: 450 and 297 in 8-1 and 8-
2, respectively; 06-07 season: 1,774 and 1,20emespective areas); encounter rates (no.
Chinook encountered per h fished) were 4-5 timeatgr during the second compared to the
first season for both areabaple 9. Monthly encounters averaged 133 across theateas and
seasons and ranged from 24 (Area 8-1 in April 05€¥s0n) to 615 (Area 8-1 in October 06-07
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season). The size/mark-status composition of erteoed Chinook was similar between the two
areas within seasons, but differed markedly betvgeaisons for both areas. During the 2005-06,
the overall mark rate (i.e., marked encounterkératounters) was 0.58 in 8-1 (95% CI: 0.54-
0.63) and 0.62 in 8-2 (0.56-0.67). In 2006-07uealwere higher in both areas, at 0.65 (0.64-
0.66) and 0.67 (0.66-0.68), respectively, due toaased relative abundance of both legal- and
sublegal-marked encounter components (€igyre 13). Legal mark-rates (i.e., legal-marked
encounters / all legal encounters) were even migpachte between years: 8-1 test-fishery
estimates were 0.62 (0.58-0.66) in 05-06 and M720¢0.75) in 06-07; 8-2 legal-mark rates
were 0.56 (0.52-0.60) in 05-06 and 0.79 (0.75-0i8D6-07. Finally, within years, the monthly
size/mark-status composition of test-fishery entexsnvaried across both seasons, with a
tendency towards increased legal Chinook (markelduamarked) relative abundance towards
the close of the fisheryr{gure 13, Table 10), a result consistent with the mean total-length
changes that are described below.

Table 10. Monthly size/mark-status proportion estimates @ace in parentheses) for the Areas 8-1 and 8-2 test
fisheries during the 05-06 and 06-07 seasons.

Stat. Legal- Legal- Sublegal- Sublegal-
Season Area Month Marked prop’n unmarked prop’n Marked prop’n Unmarked prop’'n

2005-6 8-1 Oct 0.09 (0.04) 0.00 (0.00) 0.61 9.0 0.30 (0.07)
Nov 0.16 (0.04) 0.17 (0.05) 0.39 (0.06) 0.(PB05)

Dec 0.23 (0.07) 0.10 (0.05) 0.23 (0.07) 0(008)

Jan 0.15 (0.03) 0.16 (0.03) 0.37 (0.05) 0(BD4)

Feb 0.32 (0.06) 0.10 (0.04) 0.35 (0.06) 0(RD5)

Mar 0.16 (0.04) 0.06 (0.03) 0.47 (0.05) 0.8105)

Apr 0.29 (0.09) 0.29 (0.09) 0.21 (0.08) 0.@108)

8-2 Oct 0.02 (0.02) 0.07 (0.04) 0.57 (0.08) 30(8.07)

Nov 0.17 (0.05) 0.17 (0.05) 0.46 (0.07) 0.(P106)

Dec 0.38 (0.08) 0.24 (0.07) 0.14 (0.06) 0(RQ7)

Jan 0.34 (0.07) 0.23 (0.06) 0.30 (0.07) 0(@®5)

Feb 0.28 (0.06) 0.22 (0.06) 0.38 (0.07) 0(0D5)

Mar 0.18 (0.06) 0.18 (0.06) 0.39 (0.07) 0.(2607)

Apr 0.28 (0.08) 0.14 (0.07) 0.45 (0.09) 0.07)

2006-7 8-1 Oct 0.05 (0.01) 0.01 (0.00) 0.55 7p.0 0.39 (0.02)
Nov 0.09 (0.02) 0.02 (0.01) 0.57 (0.04) 0.8204)

Dec 0.09 (0.02) 0.03 (0.01) 0.59 (0.03) 0(R3)

Jan 0.11 (0.02) 0.06 (0.01) 0.57 (0.03) 0@®2)

Feb 0.14 (0.02) 0.05 (0.01) 0.56 (0.03) 0(e®3)

Mar 0.32 (0.04) 0.10 (0.03) 0.37 (0.04) 0.(P104)

Apr 0.24 (0.04) 0.15 (0.03) 0.40 (0.05) 0.@104)

8-2 Oct 0.02 (0.01) 0.01 (0.00) 0.62 (0.02) 50(8.02)

Nov 0.01 (0.01) 0.01 (0.01) 0.64 (0.04) 0.8B04)

Dec 0.04 (0.02) 0.00 (0.00) 0.67 (0.04) 0(RD3)

Jan 0.03 (0.02) 0.00 (0.00) 0.61 (0.05) 0(B®5)

Feb 0.10 (0.03) 0.02 (0.02) 0.60 (0.05) 0(e®5)

Mar 0.09 (0.03) 0.03 (0.02) 0.55 (0.05) 0.(8B05)

Apr 0.18 (0.04) 0.04 (0.02) 0.61 (0.05) 0.0704)
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Based on assumed legafrfy = 0.15) and sublegalsffrs = 0.20) release mortality rates, we
estimated total test-fishing impacts at 253 unmai(85%), 462 marked (65%), and 715 total
Chinook mortalities for the pooled areas and seaglable 9). In each season, the majority of
the impact was on marked fish (60% in 05-06, 65%6r07; both expressed relative to a marked
+ unmarked total); sublegal individuals (71% 05-886% in 06-07; both expressed relative to a
legal + sublegal total) also constituted the grsigteoportion of estimated mortality. Finally,
60% of the total estimated test-fishing impact et in 8-1, whereas the remaining 40%
occurred in 8-2.

Test Fishery Size Analysis

We analyzed the length-frequency (total lengthiridtistions of Chinook groups encountered in
the Areas 8-1 and 8-2 test fisheries by year andt status Figure 14). Although total-length
variation was due to a combination of area, maakustclass, and season effects [3-way
ANOVA; model log(TL) = area + mark-status + season + interactibns,723= 44.09,P <
0.001], the only consistent trend observed wastowards smaller Chinook size during the 06-
07 relative to the 05-06 season, particularly foea8-2 Table 11). In addition, for areas 8-1
and 8-2 in 05-06, 6 and 10%, respectively, of alaintered marked Chinook were within 2
inches (5 cm) of the legal limit (i.e., 20x< 22 in). Eight percent of 8-1 and 7% of 8-2 neatk
Chinook encounters were in this same size intdnel 20 <x < 22 in) during the 06-07 season.
For both areas and seasons, 19% of all encourmeaekid Chinook were within 4 inches (8 cm)
of the legal limit (i.e., 18 x < 22 in).

Table 11. Mean and median total lengths (TL, and standardatien [SD]) for marked and unmarked Chinook
encountered in the Areas 8-1 and 8-2 test fishe2i@85-06 and 2006-07.

Season Area Mark-status n Mean TL (cm) Median TL (cm) SD
2005-06 8-1 Marked 262 45.3 43.5 16.1
Unmarked 188 42.2 35.5 16.1
8-2 Marked 183 49.2 50.2 14.2
Unmarked 114 50.0 541 16.0
2006-07 8-1 Marked 1,152 42.4 40.5 13.8
Unmarked 620 39.1 34.1 13.8
8-2 Marked 815 38.0 354 11.6

Unmarked 397 34.0 31.0 8.7

Finally, similar to dockside samples of landed nearkChinook, the average size of test-boat
encountered Chinook (marked and unmarked) increasélde season progressed during both
seasonsKigure 15). The mean total length of marked fish incredsech 35-40 cm to
approximately 50 cm over the seven month test fislvehereas that for unmarked fish increased
from 30-35 cm to ~50 cm.
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Test Fishery Age Analysis

Based on the scales collected in the test fisheeyfound minimal differences in the age
composition of marked and unmarked Chinook encoadti the test fishery between years and
areas figure 16, Appendix C). For mark-status group comparisons within eaassn, age-1
individuals comprised a higher proportion and ageeviduals a lower proportion of unmarked
relative to marked Chinook. Although there weresgstematic differences between the two
areas, age-3+ individuals (marked and unmarked)csed a greater proportion of encounters
in Area 8-2 than 8-1 in 05-06; in 06-07, 8-1 and &st-fishery age composition estimates were
similar. Finally, there was a clear shift towandsreased relative abundance cdge-2 fish in
06-07 compared to 05-06. In 05-06, 55% of marketi@3% of unmarked encounters were age
2 or less, whereas in 06-07, these same two aged 2) classes comprised 72 and 81% of all
marked and unmarked Chinook encountered in thdiségry. This shift was due entirely to an
increase in the age-1 proportion in both marked4 11 05-06 vs. 31% in 06-07) and unmarked
(17% in 05-06 vs. 41% in 06-07) Chinook mark-stagresups.

Voluntary Trip Reports

Over the two areas and seasons, we received afdt8b (99 from private anglers, 86 covering
charter anglers) voluntary trip reports (VTRS) franglers participating in the areas 8-1 and 8-2
selective Chinook fisheries. These VTRs providathan 473 angler trips (166 private, 307
charter) and 1,148 total Chinook encounters (30&f®, 848 charteffable 12). The majority
(84%) of the returned VTR response for both seas@ssfrom Area 8-2; the only appreciable 8-
1 response was from private anglers in 06-07.

Based on VTRs returned for areas and seasons #etjuate angler-trip and Chinook encounter
coverage (i.e., all VTRs excluding 8-1 charter @0Y), we estimated a combined charter-
private CPUE (Chinook landed per angler trip) &3for 05-06 and 0.29 for 06-07. Although
class-specific (private and charter) overall amhlesize mark rates were estimated for all VTR
classes separately (private and charter), values vagiable and have limited value in some
low-response situations (e.g., Area 8-1 in 051hle 12. Thus, we emphasize 8-2 charter and
private VTR data for both seasons and 8-1 privai®¥for 06-07 only from hereafter. Based
on this subset of respondents, we estimated a VA3®<overall mark rate (both areas and
fishing classes) of 0.67 for 05-06 and 0.76 fol0J6-Legal-size mark rates were of 0.65 for 05-
06 and 0.82 for 06-07 for this same subset of V&ported encounters. Finally, based an
aggregation of all VTRs reporting legal-marked @ik encounters, anglers participating in the
VTR program intentionally released 9.4% of the @likthat they could have legally harvested
(Table 12andTable 24in Section II).
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Test-fishery Encounters: Area 8-1, 2005-6 Test-fishery Encounters: Area 8-2, 2005-6
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Figure 13. Size/mark-status composition of test-fishery emters from October to April, 2005-6fper row and 2006-7I6wer row) in the areas 8-1 and 8-2
mark-selective Chinook fisheries.
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Test-fishery Marked Chinook, 8-1 '05-06 Test-fishery Unmarked Chinook, 8-1 '05-06
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Figure 14. Length-frequency histograms for markéeft{column and unmarkedright columr) Chinook encountered by
test-boat anglers during the areas 8-1 and 8-Zwsalective blackmouth fisheries during 05-0pger halj and 06-07
(lower hal) seasonsValues are displayed in inches due to the useightieasurement system in defining size-limit
regulations The solid vertical line on marked Chinook pldenotes the legal size limit and the dashed véitrea
denotes the median of each distribution. All paise log(TL) comparisons were statistically significantifpaise t-
tests,Bonferroni-adjustedP < 0.05) except for between-season contrasts fibr tmarked and unmarked Chinook in 8-1
and between mark-status contrasts in 8-2 durin@&5-
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Test Fishery Total-Length Observations: Marked Chinook  Test Fishery Total-Length Observations: Unmarked Chinook
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Figure 15. Trends in monthly mean total length (in cm) for ket (eft pane) and unmarkedright pane) Chinook
encountered in the Areas 8-1 and 8-2 test fishelieisig the 05-06 and 06-07 seasons.

Comparing Private Fleet, Test-fishery, and VTR dataMark Rates

Given the limited number of encounters encompabgqttivate and charter VTRs in Area 8-1, we
restricted our between-method mark-rate compafisothis section to Area 8-2 only; however,
related creel vs. test-fishery comparisons areuyaat$or both areas in Section Il of this report.
Where possible, we tested for differences in ovenatk rates (i.e., total marked encounters / total
encounters) between test-fishery, charter VTR geW TR, and dockside sampling methods and
legal-size mark rates (i.e., legal-marked encogntéstal legal encounters) between test-fishedy an
both charter and private VTR observations ugihtests.

Overall mark rates differed between methods dutfieg06-07 seaso{ = 28.3, df = 2P < 0.001)
and marginally for the 05-06 seasq@ € 8.6, df = 3P = 0.04). Based on post-hoc pairwise
proportion tests (Bonferroni-adjusted= 0.01), overall mark-rate comparison resultsOfe#06 were
driven by charter VTR-based mark rates being higjen docksidex® = 7.3, df = 1P = 0.007),
test-fishery x* = 3.7, df = 1P = 0.054), and private VTR estimateg € 3.6, df = 1P = 0.059). For
06-07, overall mark-rate results were due to tis$tefy estimates being lower than both dockside-
basedX® = 13.4, df = 1P < 0.001), charter-VTR-based estimatgs% 24.7, df = 1P < 0.001), and
private VTR-based estimateg’(= 2.8, df = 1P = 0.096); additionally, the difference between
charter and dockside estimates was significgnt(8.2, df = 1P = 0.004). Legal mark rates did not
differ between methods in either 05-06 € 3.1, df = 2P = 0.216) or 06-07y¢ = 0.3, df = 1P =
0.575;NOTE this comparison is restricted to test fisheryalsarter VTRs only due to few legal
Chinook being reported on private VT)R$n sum, although test-fishery and VTR programetded
comparable legal-size Chinook mark rates in bo#drgjeCharter VTRs yielded higher overall mark
rates than other methods during 05-06 and thdisksry yielded lower mark rates than other
methods during the 06-07 season. Test-fisheryugargeel mark-rate comparisons are considered
further in Section II.
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Marked Chinook 8-1 & 8-2, 2005-06 Unmarked Chinook 8-1 & 8-2, 2005-06
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Figure 16. Age (Gilbert-Rich) composition of markekft column and unmarkedright columr) Chinook encountered
in the 8-1 and 8-2 test fisheries during the Agdsand 8-2 selective blackmouth fisheries duri@3206 (ipper row
and 2006-071¢wer row) winters. See Appendix C for within-area and ry@@mposition details.
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Table 12. Mark-rate (Overall and Legal-only) and legal-markekkase rate estimates from VTRs (Private andt€har
Dockside interviews, and test-fishing efforts. eSabbreviations are “L” and “S” for legal and sigae mark-status

classes are “M” (marked) and “U” (unmarked).

Retained Encounters

Released Encounters

Overall Legal LM
Sampling Total mark mark release
Season Area Method Enc's| LM LU SM SuU LM LU SM SuU rate rate rate
05-06 8-1 Private 6 3 0 0 0 1 1 0 1] > P
VTR
Charter 6 0 0 0 0 0 3 2 1] =P --b --b
VTR
Test 450 0 0 0 0 85 53 177 135 058 0. -
Fishing
Creef 317 | 95 0 0 0 84 138 0 0 0.5 -° =*
8-2  Private 54 16 0 1 0 1 11 12 13| 056 0.61 0.06
VTR
Charter 215 | 76 0 0 0 7 41 68 23 0.70 0.67 0.08
VTR
Test 297 0 0 0 0 69 54 114 60 062 o0& -°
Fishing
Creef 790 | 294 17 0 0 179 300 0 0 0.6 - =*
06-07 8-1  Private 127 8 0 0 0 1 1 76 41| 067 090 0.11
VTR
Charter 0 0 0 0 0 0 0 0 0| - - -
VTR
Test 1,774| 0 0 0 0 199 76 958 541 065 0.7 -°
Fishing
Creef 1,379| 106 3 0 0 863 407 0 0 0.7 -¢ e
8-2  Private 113 3 0 0 0 1 4 81 24| 0.7 P -
VTR
Charter 627 | 39 1 0 0 4 7 448 128 0.78 0.84 0.09
VTR
Test 1,206 O 0 0 0 59 16 750 381 067 07 -°
Fishing
Creet  3,303| 400 12 0 0 | 2,002 889 0 0 0.73 - =*

a. Angler interview values are observed totaés,(samples) for known (or reported) mark-status fish; vallised under
“LM” and “LU" under retained and released fieldeail (legal and sublegal) marked and unmarked totas §ize-status is

not recorded during the interview process).

b. This quantity could not be estimated for thisuyp due to limited data.
c. The information necessary to estimate this tityais not collected for this group or the paraengs not applicable.
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Total Fishery Impacts

For the 05-06 season, total mortality for the camediAreas 8-1 and 8-2 mark-selective Chinook
fisheries was estimated at 1,940 (80.5% marke®% @inmarked; 65% sublegal, 35% legal) using
Method 1 and 1,840 (79.5% marked, 20.5% unmark@¥ sublegal, 40% legal) using Method 2
(Table 13. Thus, for this first selective season, botlnestion approaches yielded results of
comparable magnitude and size/mark-status compogEigure 17). Consistent with overall effort
and encounter patterns for 05-06, Area 8-2 impaete 50% to 100% greater than those due to Area
8-1 fishing activity (seéppendix E, for within-area estimates).

At 2-3 times greater than the 05-06 season, tdtalddk mortality due to the 06-07 selective 8-1/8-2
season was estimated to be between 4,481 (73.6%ed)&6.4% unmarked/ethod 2 and 6,311
(71.7% marked, 28.3% unmarkédethod ). With non-overlapping total-mortality confidence
intervals (M2 95% CI. 3,641-5,322; M1 CI: 6,041-81% and a ~2,000 fish difference between point
estimates, Method-1 and Method-2 estimates forD@é«€re quite disparate. As both approaches rely
on the same harvest information, differences wateety due to our estimates for the released
Chinook componentHgure 17). Further, a greater proportion of the estimategiact in this season
was on sublegal Chinook (78% of total mortality entfethod 1, 75% under Method 2) than was
observed for the 05-06 season. As in 05-06, ettan@tal impacts were ~75% due to 8-2 fishing
activity (seeAppendix E for within-area estimates). As a final note, kin@pacts (encounters or
mortalities) estimated for the first two seasonghefcombined pilot Areas 8-1 and 8-2 selective
fishery were less than those modeled using FRANhduhe season-setting procesalfles 2vs.

Table 13; we evaluate FRAM predictions relative to crestiraates in greater detail under Question
4 in Section Il (Sedables 23-25or tabular summaries).

In an attempt to characterize selective fisheryaotp in a manner independent of assumed selective
fishing mortality 6fm) rates, we also examined released-to-retainealrédr the Areas 8-1 and 8-2
fisheries for both seasonsSigure 18); ratios were assessed for total and unmarked-Ghigook
release groupMethod-1 estimatgselative to total estimated retention. Similantortality
estimates, released-to-retained ratios illusttzdé the 8-1 and 8-2 fisheries had substantiallgtgre
impacts during 06-07 compared to 05-06. Durindd85an average of 2 unmarked and 3 total
(marked and unmarked) releases occurred for eanto@hretained in Area 8-1; in Area 8-2, 05-06
ratios averaged 3 total and 1 unmarked releasdsapreested Chinook. In 06-07, monthly estimates
averaged 24 total and 9 unmarked releases pefikpgor Area 8-1 and 21 (total) and 7 (unmarked),
respectively, for Area 8-2. In both areas and yéparticularly during 2006-07), there was
substantial month-to-month variability in releagedretained ratios; relatively high values werensee
in October and low values during other monfhg(re 18). Method-2 estimates of retained-to-
released ratios demonstrate similar within-seasttems, but with lower ratio values.
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Figure 17. Estimated mortality for landed and released Chinbgksize/mark-status class (“L” = Legal, “S”
= Marked, “U” = Unmarked), estimation method @hod 1 = “M1”", left 4 bars; Method 2 = “M2”, right bars), and
season (0506 and 0607). See Table 10 for confidienervals for confidence intervals around clgsseffic estimates.

“\

Total Mortality

6000

5000 -

4000 -

3000 -

2000 -

1000 -

B SM
BSM
oLy
OLwm

| m

| m

Landed

05-06
M1

el
(]

Releas

05-06
M1

Landed

06-07
M1

Released

06-07
M1

60

Landed

05-06
M2

el
(]

Releas

05-06
M2

Landed

06-07
M2

Released

06-07
M2




Area 8-1 Unmarked-Release:Total-Retention Ratio Area 8-1 Total-Release: Total-Retention Ratio

O
B 2005-06 B 2005-06
Q O 2006-07 ? - O 2006-07
°
Q
(=
ke
1<
z
]
[}
2]
©
[}
o
z
— i
e, = . == — " e -
o - o -
[ I I I T T 1 [ T T T T T 1
Oct Nov Dec Jan Feb Mar Apr Oct Nov Dec Jan Feb Mar Apr
Area 8-2 Unmarked-Release:Total-Retention Ratio Area 8-2 Total-Release: Total-Retention Ratio
O
8 8
o B 2005-06 B 2005-06
s 7 O 2006-07 g O 2006-07
2
8
[
z ® ®
32 O
a \
% & 1o R {77777 5 ”””””””””””””””””
O
z \
o \ o []/ \ 0
— O - o—-
Fmm o m e e g o e =
] D\D/D\D\ i i
—i— —
o s—H » = u u o [ ] || =
[ I I I I I 1 [ I I I I I 1
Oct Nov Dec Jan Feb Mar Apr Oct Nov Dec Jan Feb Mar Apr

Figure 18. Ratios of estimated unmarkdeft column and total (ight columr) Chinook releases to estimated Chinook
harvest for Areas 8-lupper row and 8-2 fower row) during 2005-6 and 2006-7. The horizontal sotid dashed lines
represent season-wide averages for the 05-06 a@d 86asons. All values displayed are based ohddet estimates
of encounters (i.e., based on dockside intervieta daly).
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Table 13. Total encounters and mortality estimates (and 9%8} By size/mark-status class (“L” = Legal, “S'Sublegal, “M” = Marked, “U” = Unmarked),
estimation method (Method 1 = “M1”, left 4 bars; ted 2 = “M2”, right 4 bars), and season (05-06 @6eD7) for the Areas 8-1 and 8-2 mark-selectivanGbk
fishery. See Section [Tables 23-25for a similarly formatted display of for pre-seagredictions of fishery impacts.

Encounters Landed Catch Total Mortality

Method Season Areas Size class Marked Unmarked Maekl Unmarked Marked Unmarked
Method 1  2005-06 8-1 & 8-2egal 1135 756 1038 40 1052 147

Cl (946 - 1,324) (596 - 916) (916 - 1,160) (26-54) (926 -1,178)  (119-176)

Sublegal 1,849 1,056 74 0 429 211

Cl (1,607 - 2,091) (872 - 1,240) (59 - 89) (0-0) (378 - 480) (175-248)

Total 2,983 1,813 1,112 40 1,481 359

Cl (2,676 -3,290) (1,569 -2,057) (989-1,235) (26-54)  (1,345-1,617) (312-405)

Legal 2,383 772 1,059 26 1,257 138
Method 1  2006-07 8-1 & 8-ZI (1,996 - 2,770) (569 - 975) (976 -1,142) (17-36)  (1,155-1,359) (106-170)

Sublegal 15,861 8,217 118 7 3,266 1,649

Cl (14,860 - 16,862) (7,491 - 8,943) (103-133) (2-12) (3,065 - 3,467) (1,504-1,794)

Total 18,244 8,988 1,176 33 4,524 1,787

Cl (17,171 -19,317) (8,235-9,741) (1,041261)  (22-44) (4,299 - 4,749) (1,638-1,936)
Method 2 2005-06  8-1 & 8-2egal 1,038 742 1,038 40 1,038 145

Cl (916 - 1,160) (480 - 1,004) (916 - 1,160) (26-54) (916 - 1,160) (103-187)

Sublegal 2,224 1,267 74 0 504 253

Cl (854 - 3,594) (456 - 2,078) (59 - 89) (0-0) (230 - 778) (91-416)

Total 3,262 2,010 1,112 40 1,542 399

Cl (1,887 -4,637)  (1,157-2,863) (989-1,235) (26-54)  (1,242-1,842) (231-566)

Legal 1,059 289 1,059 26 1,059 61
Method 2 2006-07  8-1 & 8-ZI (976 - 1,142) (166 - 412) (976 - 1,142) (17-36) (976 - 1,142) (40-82)

Sublegal 10,723 5,564 118 7 2,239 1,123

Cl (7,075 - 14,371) (3,522 - 7,606) (103-133) (2-12) (1,509 - 2,969) (715-1,532)

Total 11,781 5,853 1,176 33 3,297 1,184

Cl (8,132-15,430) (3,807-7,899) (1,09,261) (22-44)  (2,562-4,032) (775-1,593)
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CWT analysis

Puget Sound hatchery stocks comprised 97% and Dbd@®€ recovered coded-wire tagged Chinook
during the 2005-06 and 2006-07 selective Chinoslkefiy seasons, respectively, for Areas 8-1 and 8-
2 combined Tables 14-17 seeAppendix G for individual tag recovery records). Samplers
recovered a total of 101 coded-wire tags from Chlknloarvested during the 2005-06 season; of
these, 98 were Puget Sound stocks, two were Canattiaks, and one was a Columbia River stock.
Similarly, samplers recovered 108 coded-wire tagsfChinook harvested during the 2006-07
season, and all were Puget Sound stocks.

During the 2005-06 season, 29 of the 101 CWT ratesevere double index tagEable 14).

Chinook from Wallace River, Marblemount, and Grev€reek hatcheries contributed the highest
number of double index tags. Similarly, during #6-07 season, 20 of the 108 CWT recoveries
were double index tags. Chinook from Garrison, lééa River, Marblemount, and Hoodsport
hatcheries contributed the highest number of dounalex tags during 2006-07T#ble 15.

Estimates of mortalities (based drat release) of unmarked legal-size double indggead Chinook
due to the selective Chinook fishery in Areas 8id 8-2 were very low in both the 2005-06 and
2006-07 seasons. We estimated 9 mortalities ofanked double index tagged Chinook during the
2005-06 season and only 5 mortalities during tH#6207 seasonT@bles 16 17).
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Table 14. Summary of total observed (in-sample) coded-tagerecoveries from Chinook salmon harvested duthieg
Chinook selective fishery in Areas 8-1 and 8-2 frostober 1, 2005 through April 30, 2006. Locatiarese defined
based on river basin outlets; North Sound inclukesites in basins draining into Marine Areas -4, 8nd 8-2; South
Sound includes all sites in basins draining intaiN@Areas 11 and 13; Central Sound includes &ksnh basins
draining into Marine Areas 9 and 10; Hood Canaludes all sites in Area 12.

Location

Rearing Hatchery Release Agency (Region) #CWT's Recovered % of Total |# of DIT's
WALLACE R HATCHERY WDFW North Sound 13 13% 3
MARBLEMOUNT HATCHERY WDFW North Sound 11 11% 10
GROVERS CR HATCHERY sSuUQ Central Sound 11 11% 11
ICY CR HATCHERY WDFW Central Sound 9 9%
BERNIE GOBIN HATCH TULA North Sound 9 9%
VOIGHTS CR HATCHERY WDFW South Sound 6 6%
MINTER HATCHERY WDFW South Sound 5 5%
ISSAQUAH HATCHERY WDFW Central Sound 5 5%
CHAMBERS CR HATCHERY WDFW South Sound 5 5%
HOODSPORT HATCHERY WDFW Hood Canal 4 4%
GORST CR REARING PND SUQ Central Sound 4 4%
GARRISON HATCHERY WDFW South Sound 4 4%
\WHITEHORSE POND STIL North Sound 2 2%
TUMWATER FALLS HATCH WDFW South Sound 2 2%
SAMISH HATCHERY WDFW North Sound 2 2% 2
PORTAGE BAY HATCHERY UW Central Sound 2 2%
NISQUALLY HATCHERY NISQ South Sound 2 2% 2
ENDICOTT PD (SKOK.R) WREG Hood Canal 1 1%
COUNTY LINE PONDS WDFW North Sound 1 1%
SPRING CR NFH FWS Columbia Basin 1 1%
H-CHILLIWACK R CDFO Canada 1 1% 1
H-CHEMAINUS R CDFO Canada 1 1%

Total CWT's Recovered: 2005-06 Season 101 100% 29
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Table 15. Summary of total observed (in-sample) coded-tagerecoveries from Chinook salmon harvested duhieg
Chinook selective fishery in Areas 8-1 and 8-2 frostober 1, 2006 through April 30, 2007. Locatiarese defined
based on river basin outlets; North Sound inclukesites in basins draining into Marine Areas -1, 8nd 8-2; South
Sound includes all sites in basins draining intaiN@Areas 11 and 13; Central Sound includes &ksnh basins

draining into Marine Areas 9 and 10; Hood Canaludes all sites in Area 12.

Location

Rearing Hatchery Release Agency (Region) #CWT's Recovered % of Total |# of DIT's
GARRISON HATCHERY WDFW South Sound 17 16%
WALLACE R HATCHERY WDFW North Sound 16 15% 3
MARBLEMOUNT HATCHERY WDFW North Sound 12 11% 7
HOODSPORT HATCHERY WDFW Hood Canal 12 11%
VOIGHTS CR HATCHERY WDFW South Sound 6 6%
MINTER HATCHERY WDFW South Sound 6 6%
CHAMBERS CR HATCHERY WDFW South Sound 4 4%
GORST CR REARING PND SUQ Central Sound 4 4%
GROVERS CR HATCHERY SUQ Central Sound 4 4% 4
ENDICOTT PD (LLTK) WDFW Hood Canal 4 4%
TUMWATER FALLS HATCH WDFW South Sound 4 4%
ISSAQUAH HATCHERY WDFW Central Sound 4 4%
NISQUALLY HATCHERY NISQ South Sound 4 4% 4
CLARKS CRK HATCHERY PUYA South Sound 3 3%
\WHITEHORSE POND COOP North Sound 2 2%
GEORGE ADAMS HATCHRY WDFW Hood Canal 1 1% 1
SOOS CREEK HATCHERY WDFW Central Sound 1 1% 1
LAKEWOOD HATCHERY WDFW South Sound 1 1%
BERNIE GOBIN HATCH TULA North Sound 1 1%
ICY CR HATCHERY WDFW Central Sound 1 1%
WHITE RIVER HATCHERY MUCK Central Sound 1 1%

Total CWT's Recovered: 2006-07 Season 108 100% 20
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Table 16. Observed number of double index tagged (DIT) Gbiknkept by anglers, and the estimated mortality of
unmarked double index tagged Chinook due to catdhrelease mortality, during the Chinook selecfishery in
Marine Areas 8-1 and 8-2, from October 1, 2005ufloApril 30, 2006.

Standard
Variance | Lambda Estimated| Variance Error

Observed Estimated| Estimated @ Estimated | Mortality | Estimated | Estimated
DIT Harvest of | Harvest of| Release: Unmarked of Mortality | Mortality
Brood | Tagged| Marked Marked | Unmark/| DIT fish | Unmarked| Unmarked |Unmarked
Hatchery Year fish DIT fish DIT fish Mark |Encountered DIT fish DIT fish | DIT fish
2002 1 2.17 2.53 0.9797 2.12 0.21 0.02 0.16

Grovers Creek Hatcherny
2003 10 28.89 84.39 0.938(Q 27.10 2.71 0.74 2.18
H-Chilliwack River | 5443 1 3.50 8.75 0.9422 3.30 0.33 0.08 0.28

Hatchery

Marblemount Hatchery 2002 10 37.68 274.19 1.0037 37.82 3.78 2.76 3.2]]
Nisqually Hatchery 2003 2 5.60 10.08 0.9852 5.52 0.55 0.10 0.44
Samish Hatchery 2007 1 1.50 0.75 1.0103 1.52 0.15 0.01 0.09
2003 1 2.62 4.24 0.9849 2.58 0.26 0.04 0.20
Wallace River Hatchery 2002 1 2.88 5.39 1.0187 2.93 0.29 0.06 0.24
2003 2 4.76 7.07) 0.9847 4.69 0.47, 0.07, 0.36)
TOTAL: 2005-06 Season 29 89.60 397.39 87.58 8.76 3.87 7.15
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Table 17. Observed number of double index tagged (DIT) Gbiknkept by anglers, and the estimated mortality of
unmarked double index tagged Chinook due to catdhrelease mortality, during the Chinook selecfiskery in
Marine Areas 8-1 and 8-2, from October 1, 2006ughoApril 30, 2007.

Standard
Variance Variance| Error

Observed Estimated| Estimated Estimated | Estimated | Estimated Estimated

DIT Harvest of| Harvest off Lambda @ | Unmarked | Mortality of | Mortality | Mortality
Brood | Tagged | Marked | Marked Release: DIT fish | Unmarked |Unmarked Unmarked

Hatchery Year fish DIT fish | DIT fish |Unmark/MarkEncountered DIT fish | DIT fish | DIT fish

g

George Adams Hatchen 2003 1 2.24 2.76 0.995¢ 2.23 0.22 0.03 0.17
Grovers Creek Hatchery 2004 4 10.36 20.44 1.1291 11.70 1.17 0.26 0.91
Marblemount Hatcher 2003 2 6.74 17.70 1.013¢ 6.83 0.68 0.18 0.57
y 2004 5 10.36 11.48 0.9848 10.20 1.02 0.11 0.73
Nisqually Hatcher 2003 1 3.50 8.77 0.9852 3.45 0.35 0.09 0.29
qualy y 2004 3 5.55 4.80 1.0114 5.61 0.56) 0.05 0.38
Soos Creek Hatchery 2003 1 1.98 1.93 1.001 1.98 0.20 0.02 0.14
Wallace River Hatcher 2003 1 4.70 17.37 0.9847 4.63 0.46 0.17, 0.41
y 2004 2 7.27 19.59 0.9957 7.23 0.72 0.19 0.62
TOTAL: 2006-07 Season 20 52.7(¢ 104.85 53.87 5.39 1.10 4.22

Angler Compliance and Enforcement Summary

For the two seasons that Areas 8-1 and 8-2 wererundrk-selective rules for Chinook

retention, overall angler compliance with regulasiavas considered to be high. This can be
attributed in part to easy-to-understand regulatimd the dockside education efforts provided
by WDFW sampling staff. Dockside education effaniduded informing anglers about fishery
regulations and proper methods for handling arebsehg fish; samplers offered anglers a
“dehooker” and a pamphlet describing mark-seledistgeries, species and mark-status
identification, and dehooker use.

Survey-based (i.e., dockside) estimates of angleptiance in Area 8-1 suggest that anglers
closely followed regulations during this fisheryor the 2005-06 season, we estimated that
anglers did not retain a single unmarked Chinoa{ding an unmarked retention error of 0% (0
unmarked [legal and sublegal] Chinook landed / ddidarked [legal and sublegal] Chinook
encountered). In the 2006-07 season, we estintladédcnglers retained only 13 unmarked
Chinook out of 1,451 encountered, demonstratingndasly low unmarked retention (0.87% or
13 retained / 1,451encountered unmarked Chino&k)examination of yearly enforcement
reports compiled for the North of Falcon seasotirggprocess corroborates sample-based
estimates; overall compliance with salmon rulesMira 8-1 was 95.7% for 2005 and 97% for
2006 and there were no citations issued for posses$ wild Chinook.
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Angler compliance in Area 8-2 while under mark sgle rules was similarly high. For the
2005-06 season, we estimated that anglers retdihedmarked Chinook, yielding an unmarked
retention error of 5.2% (40 retained / 770 encowae In the 2006-07 season anglers retained
half as many unmarked Chinook as in 2005-06, elveagh they encountered over twice as
many unmarked fish (21 retained / 2,036 encounterddso). Additionally, yearly enforcement
reports compiled for the North of Falcon seasotirggprocess illustrate that overall compliance
with salmon rules for Area 8-2 was 86.6% during®2@ad 90% for 2006. Two arrests were
made for possession of wild Chinook and one for-divat (salmon) possession in 2006; no
arrests were made for sub-legal retention.

Though neither creel sampling nor enforcement tspre expected to provide unbiased
estimates of actual angler compliance, these gesutigest that anglers closely followed the
mark-selective regulations that were institutediaas 8-1 and 8-2 during their first two pilot
seasons.
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SECTION | SUMMARY AND DISCUSSION

Based on two years of experience with implemenrding intensively monitoring the pilot Areas
8-1 and 8-2 mark-selective blackmouth fisheriesnate and conclude the following:

Estimates of monthly and season-total fishing &fGPUE, and total Chinook landings
were quite similar for the first two seasons of pilet Areas 8-1 and 8-2 fisheries;
additionally, the distribution of catch and effokter the two Marine Areas was virtually
identical for both seasons (i.e., 2/3 in Area 8/3,in Area 8-1). Thus, in terms of angler
behavior and Chinook harvest, we preliminarily dade that the Areas 8-1 and 8-2
fisheries are relatively stable. When data fromtttird pilot season (2007-08) become
available we will further evaluate this conclusion.

The first two pilot seasons differed considerablyatal estimated impacts, with 06-07
resulting in an estimated 2-3 times more mortdhtysize/mark-status groups) than 05-
06. Given that impacts on legal-sized (markedwamdarked) were Chinook comparable
for the two seasons, the observed increase wasplyrdue to increased sublegal
(marked and unmarked) Chinook encounters. Fordaison, the higher degree of
capture-and-release impact estimated for the seseasbn cannot be directly attributed
to mark-selective harvest regulatiqres se

The combined Areas 8-1 and 8-2 selective fishenegaly operated at or below
expected level of impact. Estimated total encasraed mortalities were less than (05-
06) or similar to (06-07) values predicted by FRAIMring the pre-season planning
process. See Question 4 in Section Il for a meteaikkd evaluation of FRAM vs. creel
comparisons in the context of the Areas 8-1 ands8lective fisheries.

The impacts of the Areas 8-1 and 8-2 selectiveefigls on the coast-wide CWT
program—assessed in terms of estimated captureedeaise mortalities inflicted upon
unmarked-DIT Chinook encountered—were minor to mgsient for both seasons.
Based on recovered CWTs and using the unmarkedat&ed ratio at the time of release,
a estimated total of 9 and 5 unmarked-DIT Chinoaktalities occurred as a result of the
first and second 8-1/8-2 seasons, respectivelgtivel to total tagged releases for the
unmarked-DIT groups encountered (i.e., no adjustsnwere made for natural or fishery-
related mortality), these values are equivalemgloitation rates that are less than
0.001%.

In both areas, estimated Chinook salmon mark (ate=rall and for legal-size fish only;
based on test-fishery data) were high relativetatvis deemed acceptable for
implementing successful mark-selective fisherigrk-rates for legal-sized Chinook
estimated through test fishing averaged 67% ac¢hes28 area-months that were open to
selective fishing. Overall mark rates were sintyldaigh.

Dockside data and WDFW-Enforcement summary repodisate that anglers closely
followed mark-selective Chinook harvest regulatidnsing both seasons of the pilot
Areas 8-1 and 8-2 selective fisheries. Furtherntmdest increase in compliance that
occurred between the two seasons suggests thatemuand outreach efforts helped
raise awareness about the newly implemented regugat
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SECTION II: An Assessment of Selective Fishery Sanlipg and Analysis Methods

Section Overview

In Section I, we characterized the within- and lestm+year patterns of several parameters
relevant to discussions about the behavior and etspe mark-selective winter blackmouth
fisheries in CRC Areas 8-1 and 8-2. To better ustdad the quality of existing data and to
guide future work, here we attempt to answer foprdal questions relevant to how the planning
(i.e., FRAM modeling), sampling, and evaluatioe.(idata analysis) of these fisheries has
ensued over the past two seasons:

1) Have the Areas 8-1 and 8-2 sampling program®peed at a level sufficient to
characterize fishery impacts within acceptable lisuf precision?

2) Have the 8-1 and 8-2 test-boat anglers succesideaiulating the private recreational
fleet, in terms of fishing methods and Chinook emters (i.e., size/mark-status
composition)?

3) Which method [i.e., “Method 1” (creel-only bajed “Method 2” (creel-based landed
catch expanded by test fishery proportions)] istriksly to yield the most accurate total
Chinook encounter estimates?

4) How well has the Fishery Regulation Assessmendé@ll (FRAM) performed in planning
the combined Areas 8-1 and 8-2 selective Chincghefiies?

Though each question is evaluated in its own (nea, subsection, each with its own narrative

and discussion), we revisit them all at the en8eaxtion 1l to summarize our general findings
and to make recommendations about where prograngekaare needed.
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Question 1: Adequacy of the Areas 8-1 and 8-2 Selee Fishery Sampling Program

To understand and effectively manage mark-sele€@hieook fisheries, WDFW has
implemented rigorous sampling programs designel avijoal of collecting the data required to
reliably characterize fishery impacts and charasties. With two years of sampling experience
in 8-1 and 8-2, it is appropriate to ask whethematrthis goal has been achieved for these
fisheries in particular. To get at this questie; 1) characterized the intensity (i.e., how
much?) of our 8-1 and 8-2 sampling efforts, 2) eatdd the adequacy of dockside and test
fishery sampling programs relative to the spe@fimple-size objectives defined in fheget
Sound Sampling Program Operating Plan for 20010 eafter referred to as the “Operating
Plan”), and 3) described the relative precisiokef quantities estimated through our efforts.
Finally, we evaluated the effects of reduced samgp(i.e., test fishing, the program with the
greatest impacts on fish populations) on the pi@tisf season-wide estimates of two test-
fishery parameters of importance.

First, where objectives exist, we compared the $assipes and sample rates achieved in each
area during the 2005-06 and 2006-07 seasons te #pexified by the Operating Plan. The
Operating Plan specifies the following objectivesdockside sampling selective Chinook
fisheries:

Objective 1“Sample size is set at 100 encounters per ared.mamth for Chinook.”
Objective 2 “At least 10% of the fishery will be sampled farded wire tags, with a goal of
20% for any Chinook selective fishery.”

In addition to comparing actual sample sizes amieaed sample rates to the objectives defined
in the Operating Plan (1-2 above), we also quattithe relative precision of monthly and
season-total catch and effort estimates. Speltyfiage computed coefficients of variation (%
CV = standard error / Estimate x 100) for totalreates of landed and released Chinook and
completed angler trips.

For thetest-fishingcomponent of selective fishery monitoring, the @piag Plan specifies:

Objective 3“...the sampling goal is set at a minimum of 10Br&m encounters per
stratum (management regime).”

where management regime is taken as an area—ss@asbimation (e.g., October-April in Area
8-1). Below, we report the season-total encountetise test fishery relative to this objective
and subsequently evaluate the potential for redtestdishing given the data observed in the
two areas over the past two seasons.

To date, sample-size objectives have not beenfgubéor theon-the-water boat surveyortion

of our selective fishery-monitoring program. Thwe, refer the reader to WDFW (2007a and
2007b) for details on this aspect of our samplirggpam. In practice, however, we have aimed
for a minimum of 4 surveys per month (2 weekende2kday) and have typically pooled across
surveys in order to achieve a 100-boat minimunsipe-measure estimation.
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Dockside Sampling Adeqguacy

During the first two seasons of the 8-1 and 8-2dele fisheries, we directly sampled 4,950
angling parties (i.e., boats returning to an acséssupon completing a fishing trip), yielding
data on a total of 9,580 angler-trips and 11,22B1@¥k encounters (927 retained, 10,296
released). There was consistency in the numbangiers and landed Chinook sampled in each
area during the two seasons; however, larger sasiges (fish and people) were always
obtained in Area 8-2 compared to 8-1, and sliglatger angler sample sizes were achieved
during 2006-07 compared to the prior season. irrast to angler and landed-Chinook samples,
the number of released Chinook encounters “samgled; enumerated during interviews)
differed markedly between the two seasons, witt620D sample sizes being 6+ times greater
than those acquired during 2005-06.

Table 18. Sample sizes for Chinook encounters assessed dioigide angler interviews during the 2005-06 and
2006-07 Areas 8-1/8-2 selective fisheries. Ther@irgy-Plan objective is 100 encounters / monthefach area.

Harvested Chinook Released Chinook
All Objective
Season Area Month  Marked Unmark. Marked Unmark. Unknown Encounters met?
2005-06 81 Oct 5 0 13 17 16 51 no
Nov 8 0 6 16 6 36 no
Dec 6 0 13 10 9 38 no
Jan 14 0 14 11 17 56 no
Feb 41 0 21 48 31 141 yes
Mar 12 0 8 24 14 58 no
Apr 9 0 9 12 10 40 no
82 Oct 13 1 11 11 166 202 yes
Nov 11 1 0 6 25 43 no
Dec 32 3 12 27 53 127 yes
Jan 54 1 37 79 57 228 yes
Feb 89 4 69 83 117 362 yes
Mar 41 3 30 48 56 178 yes
Apr 54 4 20 46 54 178 yes
2006-07 81 Oct 12 1 155 75 288 531 yes
Nov 4 0 32 7 41 84 no
Dec 13 0 160 85 62 320 yes
Jan 10 0 86 35 96 227 yes
Feb 12 1 93 43 80 229 yes
Mar 21 1 165 61 175 423 yes
Apr 34 0 172 101 176 483 yes
82 Oct 25 2 316 208 1094 1645 yes
Nov 10 1 78 21 165 275 yes
Dec 52 2 453 230 503 1240 yes
Jan 85 2 378 160 492 1117 yes
Feb 58 1 213 59 577 908 yes
Mar 102 2 357 129 538 1128 yes
Apr 68 2 207 82 516 875 yes
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In terms of the sampling objectives defined for dieekside program in the Operating Plan (i.e.,
1 and 2 above), we sampled Chinook encountersriegtand released) and fishing effort at a
level commensurate with the stated goals, withnadeceptionsTable 18. First, we met or
exceeded the dockside goal of sampling 100 encudtging most months for Area 8-2 in both
seasons (6/7 and 7/7 months in 05-06 and 06-06iserand in 8-1 during 2006-07 (6/7
months). In contrast, we failed to meet the 100eeinter dockside objective 6 of 7 months in
Area 8-1 during the 2005-06 season, partially ovting low number of encounters (e.qg.,
monthlytotalsaveraged 217Appendix E).

Table 19. Areas 8-1 and 8-2 effort and catch sample ratespidied are sampler)( total estimates, and sample
rates (i.e.n/ Total estimate). The Operating Plan objectiveldnded Chinook category is 20%; bold-faced,
underlined values are cases where the objectivenataeached. No sample-rate objective is deffoe@ffort.

Boats Anglers Landed Chinook

Total Sample Total Sample Total  Sample

Season AreaMonth n Estimate rate n Estimate rate n Estimate rate

2005-06 8-1 Oct 69 637 10.8% 126 1,154 10.9% 5 41 12.2%

Nov 42 200 21.0% 75 350 21.4% 8 44 18.2%

Dec 45 236 19.1% 80 427 18.7% 6 49 12.2%
Jan 42 185 22.7% 77 325 23.7% 14 43 32.6%
Feb 124 347 35.7% 241 640 37.7% 41 109 37.6%
Mar 85 411 20.7% 160 702 22.8% 12 35 34.3%
Apr 65 187 34.8% 128 376 34.0% 9 21 42.9%
Total 472 2,203 21.4% 887 3,974 22.3% 95 342 27.8%

8-2 Oct 789 1,486 53.1% 1,587 2,911 54.5% 14 29 .3%8
Nov 79 183 43.2% 148 338 43.8% 12 23 52.2%
Dec 87 253 34.4% 159 465 34.2% 35 94 37.2%
Jan 120 306 39.2% 231 575 40.2% 55 142 38.7%
Feb 307 657 46.7% 601 1,280 47.0% 93 214 43.5%
Mar 306 648 47.2% 590 1,274 46.3% 44 90 48.9%
Apr 317 763 41.5% 604 1,486 40.6% 58 140 41.4%
Total 2,005 4,296 46.7% 3,920 8,329 47.1% 311 732 42.5%

2006-07 8-1 Oct 92 444 20.7% 171 829 20.6% 13 54 9923
Nov 26 110 23.6% 49 195 25.1% 4 13 31.2%
Dec 49 174 28.2% 88 310 28.4% 13 54 24.3%
Jan 43 182 23.6% 86 367 23.4% 10 22 45.3%
Feb 39 226 17.3% 81 471 17.2% 13 29 45.1%
Mar 115 322 35.7% 228 616 37.0% 22 78 28.2%
Apr 136 337 40.4% 267 667 40.0% 34 78 43.5%
Total 500 1,795 27.9% 970 3,455 28.1% 109 328 33.2%

8-2 Oct 554 1,114 49.7% 1,070 2,128 50.3% 27 52 .9%1
Nov 94 200 47.0% 181 384 47.1% 11 32 34.4%
Dec 157 359 43.7% 276 632 43.7% 54 108 50.0%
Jan 169 338 50.0% 325 649 50.1% 87 130 66.9%
Feb 272 589 46.2% 528 1,118 47.2% 59 116 50.9%
Mar 334 686 48.7% 663 1,334 49.7% 104 261 39.9%
Apr 395 759 52.0% 770 1,490 51.7% 70 142 49.3%
Total 1,975 4,045 48.8% 3,813 7,735 49.3% 412 841 49.0%
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Relative to the sample-rate objectives definedddfT sampling in selective Chinook fisheries,
we met our target (i.e., 20% of all harvested Cbin@bjective 2 above) in all but the first 3
months of Area 8-1 during 05-06dble 19. We were also successful at sampling completed
fishing trips at a high rate, though no samplingeotive was specified for this aspect of
dockside sampling during selective fisheries. Effangler trips) was sampled at a rate that
averaged 20-30% in Area 8-1 and nearly 50% in B2aduring both yearsT@ble 19.

Table 20. Estimates, standard errors, and coefficients aatian (CV = SE / Est. x 100) for effort and Chikoo
harvest and releases for the Areas 8-1 and 8-2ts@disheries, 2005-06 and 2006-07.

Effort (Angler Trips) Harvested Chinook Released Chinook

SeasonArea Month Est. SE CV (%) Est. SE CV (%) Est. SE CV (%)
2005-6 8-1 Oct 1154 306 27% 41 18 44% 335 74 22%
Nov 350 49 14% 44 24 54% 100 33 33%

Dec 427 96 23% 49 21 43% 169 43 26%

Jan 327 68 21% 43 15 34% 140 30 21%

Feb 640 110 17% 109 22 20% 238 47 20%

Mar 702 199 28% 35 13 36% 134 29 22%

Apr 376 57 15% 21 6 31% 64 18 28%
Total 3976 406 10% 342 47 14% 1180 113 10%

8-2 Oct 2940 256 9% 39 9 23% 450 59 13%
Nov 353 58 16% 29 1 5% 75 12 16%

Dec 501 66 13% 114 16 14% 284 58 21%

Jan 586 58 10% 163 24 15% 457 81 18%

Feb 1293 67 5% 217 24 11% 586 101 17%

Mar 1285 87 7% 92 8 9% 324 54 17%

Apr 1561 123 8% 156 15 9% 288 66 23%
Total 8519 322 4% 810 42 5% 2464 177 7%
2005-6 8-1 Oct 829 133 16% 54 17 31% 2429 304 13%
Nov 195 46 23% 13 5 42% 375 64 17%

Dec 310 39 13% 54 12 23% 912 82 9%

Jan 287 44 15% 22 7 34% 507 64 13%

Feb 405 115 28% 29 8 28% 953 150 16%

Mar 762 181 24% 78 10 13% 1598 192 12%

Apr 667 90 13% 78 12 15% 1084 115 11%
Total 3454 278 8% 328 29 9% 7857 424 5%

8-2 Oct 2186 306 14% 67 4 6% 6702 306 5%
Nov 392 100 26% 33 4 11% 1078 100 9%

Dec 655 154 24% 123 5 4% 2469 154 6%

Jan 655 133 20% 135 7 5% 1583 133 8%

Feb 1121 202 18% 118 14 12% 1973 202 10%

Mar 1334 250 19% 261 26 10% 2677 250 9%

Apr 1505 145 10% 144 11 8% 1683 145 9%
Total 7848 519 7% 882 33 4% 18166 519 3%

Given that we achieved both sample-size and samapdegoals defined in the Operating Plan,
we were also interested in assessing the preaditre estimates. With the exception of
harvested Chinook in 8-1 during 05-06 (CV = 14%ysQvere typically <10% for seasonal
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estimates of effort, landed Chinook, and releadeiddok (Table 20. Monthly estimates were
also precise with CVs for effort averaging 21%esd and for landed and release Chinook, 8-
37% and 8-24%, respectively. Further, with theegtion of rare classes (e.g., unmarked
harvested), monthly and season-total estimatesdiorested and released Chinook sub-classes
were estimated with precision comparable to thatdleed above (e.gAppendix A).

In sum, we conclude that the dockside componentiomonitoring program succeeded at
achieving (or exceeding) Operating-Plan samplingalves and delivering precise estimates of
catch and effort. Additionally, the above revieighiights our ability to adapt sampling efforts

in response to experience (i.e., Area 8-1 durin@p206); we made small changes to our Area 8-
1 dockside sample frame between 2005-06 and 20@6e0,/we dropped low-to-no-effort sites)
that allowed us to collect larger sample sizesievehgreater sample rates, and increase estimate
precision. Ultimately, these observations sugtiest may be future opportunities to run our
dockside program more efficiently without compromisthe quality of parameter estimates.

Test Fishery Sampling Adequacy

In addition to evaluating dockside efforts relatieeOperating-Plan goals, we assessed the
ability of our test-fishing program to meet spesfiobjectives and to characterize the size/mark-
status composition of the fishable pool of Chingakmon with precision. For each area and
season, we greatly exceeded the Operating Plaro§@8D encounters per management regime,
particularly during the high-encounter season @6207 Table 21). Though test-fishery
sampling objectives were not specified on a monlalyis, test fishers were also capable of
obtaining large sample sizes on this time step;thiprencounters (i.e., total Chinook encounters
per month) averaged 64 (05-06 season) and 253{&@&dson) in Area 8-1 and 42 (05-06
season) and 172 (06-07 season) in Area8ppéndix E). At the full-season level, test fishery
efforts yielded sufficient encounters to estimasgkrates (for legal-sized Chinook) with a high
degree of precision (e.g., CVs = 4-8%).

Given that test-fishery encounters have consistexiteeded Operating-Plan objectives and the
potential for test fishing to negatively affect tirgh populations of interest (i.e., due to hanglin
and-release mortality impactBable 9, Section ), we conducted additional “sampling
adequacy” analyses for this aspect of our moni¢ppirogram. In particular, we used a re-
sampling strategy to determine whether or not dpjndties exist for scaling back test fishing
without significantly compromising the precisiontest-fishery-related parameter estimates.
Thus, for each area-season combination, we crdad@@ re-sampled datasets from the observed
test-fishing data [i.e., randomly drawn (withoupleecement) sample days, each of which was
characterized by counts of encounters in the emshdize/mark-status classes (legal-marked,
legal-unmarked, sublegal-marked, sublegal-unmatkesiig 9 reduced-sampling levels (i.e.,
10% reductions relative to a full-season’s dat&pm each replicate dataset, we obtained point
and variance estimates for two parameters thatrgrertant descriptors of selective Chinook
fisheries:i) the legal-sized Chinook mark rate (i.e., legakked Chinook / total legal
encounters) anil) the proportion of all Chinook encountered thateMegal-sized and marked
(i.e.,pum, which is used in encounters and mortalities estion; Appendix A). We then
examined plots of estimates and confidence bousdsfanction of sample rates to gain a
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perspective on precision levels we could have expeto achieve (over many possible
realizations of the observed data) given that wedzanpled at lower levels in the past.

Table 21. Test fishery Chinook encounters by management regifor
month and size/mark-status class-specific sampés ssedppendix E. The
sample size objective for test fishing is 100 emters per area—season
combination or management regime.

Total Objective

Season Area Encounters met?
2005-06 8-1 450 yes
8-2 297 yes
2006-07 8-1 1,774 yes
8-2 1,206 yes

This re-sampling exercise of the Areas 8-1 and@&s2fishing data demonstrates that the
variance around mark-rate and legal-marked propoestimates decreases with increasing
sampling intensity, but not at a constant r&igires 19and20). For both parameters and
across all areas-season datasets, the sharpestosareductions occurred between sample rates
that were 10-40% of the full-sample level (i.e.sé@d on 5 days per week for the duration of the
fishery). Season-total mark-rate and legal-mag@gortion confidence intervals changed
minimally at sample rates beyond 50% of currenglev On a monthly time scale, this same
conclusion also applie§igure 21), but to a lesser degree. In combination, theselts suggest
that our test fishery may presently be “over-sangjlii.e., in terms of variance reductions per
cost) the fishable pool of Chinook in these twaaareFurther, these results suggest that our test
fishery could provide estimates with similar premsif it were scaled back to a limited extent.
For example, one test boat fishing in both Aredsad 8-2 on a rotating basis could deliver a
dataset of similar caliber to that achieved witlo fwil-time boats fishing simultaneously in each
area.

Conclusions and Recommendations

* Dockside sampling and test-fishery components ®ftteas 8-1 and 8-2 selective fishery
monitoring programs were successful at achievingeyto sampling objectives.

» Dockside sampling and test-fishing efforts yielgeecise estimates of key fishery
parameters.

» Sampling efficiencies should be pursued where ptesgji.e., assuming they do not
affect the integrity/reliability of estimates). Haitial changes, we recommend the
following:

o For the fourth year of the Areas 8-1 and 8-2 selec@hinook fishery, conduct
baseline sampling only and rely on Catch Recordl @atimates, instead of
conducting intensive creel survey estimates.

o Share a test fishing vessel between Areas 8-1 éhtb&chieve cost savings and
sampling efficiencies, and yet retain precisiorels\that are similar to the former
sampling levels for mark rate and encounter raiienases.
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Figure 19. Effects of test-fishing reductions on 2005-06 p@stimates and confidence bounds. Sample rate = 1
represents sampling at the current rate. Estinsatemeans obtained from= 1,000 datasets created through re-
sampling (without replacement) of the observed;daiafidence bounds are based on the average waradrihe
1,000 datasets. The upper and lower rows corresfmothe Area 8-1 and 8-2 fisheries, respectivélyl

proportion = LM encounters / total encounters; MBekte = legal-marked encounters / all legal enasnt
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Figure 20. Effects of test-fishing reductions on 2006-07 pastimates and confidence bounds. Sample rate = 1
represents sampling at the current rate. Estinsatemeans obtained from= 1,000 datasets created through re-
sampling (without replacement) of the observed;daiafidence bounds are based on the average waradrihe
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Figure 21. Effects of reduced sampling effort amonthlyestimates of test-fishery parameters and theociated
variability. Estimates are means obtained from 1,000 datasets created through re-sampling dwith
replacement) of the observed data; error bars septestandard errors based on the mean variarthe @f000
datasets. LM proportion = LM encounters / totat@mters; Mark Rate = legal-marked encounterslégél
encounters. LM proportion = LM encounters / t@atounters; Mark Rate = legal-marked encountdiddgal
encounters. The data displayed are for Area 82D05-06, the worst-case (i.e., lowest sample-sizepario of all

area-season combinations considered.
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Question 2: How well does the test fishery emulatle private recreational fleet?

The test-fishing component of the Areas 8-1 ands@i2ctive fisheries monitoring program
supplies critical information used for fishery cheterization (e.g., mark rates, size and age
structure data, etc.) and total encounters (istnguthe Method-2 approach, see the following
section or Appendix A for details) and mortalitestimation. In using an experimental fishery
to fulfill these data needs, we have by defauluassd that the size/mark-status composition of
test-fishery Chinook encounters approximates tkpéeenced by the private recreational fleet
(Assumption 6 Appendix B). Given its relevance to past and future postseeaelective
fishery evaluations, we assess the validity of #8sisumption here. First, we describe
implementation measures taken to emulate the fysh@havior of the private fleet during test
fishing. Second, using data from test fishing erel sampling, we compare available
parameters describing encounters composition betvest-fishery and private-fleet datasets.

Emulating the Fleet: Implementation

In practice, implementing a recreational test fighevolves staffing boats with experienced
anglers that are trained to fish like the subsehefprivate fleet that encounters Chinook salmon.
If test-boat anglers are successful at fishing (ilke2, where when andhow) the “average”

Chinook salmon angler, they should theoreticallyusi®@ unbiased information about the pool of
fish that was actually encountered by the privigetfin a particular fishery. Here, we provide a
brief evaluation of past test-fishing efforts relatto thisde factooperational goal.

Where to fish

As the Areas 8-1 and 8-2 fisheries are geograghisaiall, there is a finite number of locations
that provide ideal conditions for blackmouth anglinThus, the bulk of angling effort is
concentrated in a handful of well-known spots. &mmple, unpublished data from a series of
instantaneous on-the-water effort counts (takedau-Dec 2007) illustrates that 38% of 8-2
anglers fish at a single site known locally as“Racetrack”. However, fishing location choices
are also dynamic; anglers move extensively beti@sations during individual trips in response
to environmental conditions (e.g., weather andshi@ad accounts from (or observations on)
other boats. Given this complexity and the faat test-boat anglers are both familiar with these
fisheries and in communication with the angling caumity, they are given license to make
location decisions with the requirement that thslWwith the fleet. To evaluate the extent to
which this pattern results in fleet emulation aodéicilitate some in-season guidance on where
more or less fishing is needed for it to occur,hage instituted (November 2007) an effort-
mapping protocol for use during both test fishimg an-the-water boat surveys. Whether or not
thewhereaspect of fleet emulation is perfectly achieved aaly be speculated on until these
data become available for analysis.

When to fish
Achieving thewhenpart of a perfect emulation scenario poses probligvat are beyond the tight

control that is typical of other sampling progran@n weekly time scales, the majority of
private-fleet effort occurs on weekends whereasftirahe test fishery occurs on weekdays (for
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both social and logistical reasons). As test-fighiata are aggregated across weeks before they
are used in any particular analysis, such sub-wesfkbrt discrepancies are likely negligible. Of
greater consequence, persistent weather and/awr#ilability of other fishing options (e.qg.,
openings in adjacent CRC areas) causes seasadngitiyate-fleet angling patterns (e.g., the
apparent November-December effort lull; See Sedti@rescription of the Fishery: Fishing
Effort for details) whereas test-boat anglers aptietm fish 5 days a week from October-April.
Across the two seasons and areas, this has regukbedie discrepancy between fleet and test-
boat effort patternd~jgure 22); test fishers fish proportionally less in Octobed more from
November-January than do private anglers. Whasdhemporal discrepancies in effort can be
accommodated analytically to minimize the poterfbalbias (e.g., weighting test-fishery
parameters by monthly encounters), this illustrétastest fishers do not always fishenthe
private fleet does.

How to fish

To achieve théow part of the ideal test-fishing scenario, test-laaglers are given weekly
fishing-method prescriptions (e.g., 25 hours dogger trolling, 5 hours weight-and-bait; See
Section I: Dockside Interview Procedures, p. 8) #rable them to fish using the same methods
in the same proportions as anglers reporting (l&ing creel interviews) Chinook salmon
encounters in the previous week. In Areas 8-1&#8dthis has consistently resulted in test
fishers trolling (with downriggers) lures, bait, @mbinations thereof for ~100% of their fishing
time (See WDFW 2007a and 2007b for details). Tk the exception of imposing strict gear
(i.e., tackle) prescriptions, the Areas 8-1 andt8s2 fisheries are presently conducted in a
manner that results in samplers fishirgyvthe private fleet does.

Emulating the Fleet: Outcomes from Sampling

A second way to determine whether or not our iskefy adequately emulates the private fleet
is to compare estimates for parameters that cabtaened from both angling groups. For this
reason, we compared mark rates (i.e., total maekedunters / total encounters) for all Chinook
encounters with a known mark-status between tebirliy and dockside datasets (i.e., based on
observed landed and reported released Chinook)legal-marked Chinook observed in
dockside samples and encountered and released taghfishery, we also compared size (total
length) and age attributes. Three caveats inhéoehis approach towards making inferences
about the adequacy of the test fishery should bedna advance. First, for mark-rate
comparisons it is assumed that anglers accuraplyr information (number and mark-status)
about released Chinook encounters (see the folpainsection for a treatment of this issue).
Second, for comparisons of legal-marked Chinoolwben test fishing and dockside programs
to be meaningful, certain conditions must be metian ideal circumstances, private anglers
must accurately identify and retain all legal-markghinook. As characterized in the following
subsection, both of these conditions are impesfentt. Finally, a lack of difference between
the test-fishery and fleet for observable encoucdenponents (i.e., the harvest) may suggest but
by no means guarantees similarity for unseen coegsn
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Figure 22. Seasonal patterns in private-fleet and test-boglirapeffort and Chinook encounters for the Aredbs 8
and 8-2 fisheries. Values displayed reflect mgnfiibportions of season-wide totals for effort dagler trips) and
Chinook encounters.

Mark-rate comparisons

For known mark-status fish, test-fishery and dad&dased estimates of overall mark rates were
virtually identical for both areas during 2005-0&ble 12, Section). In Area 8-1, the test-boat
estimate of mark rate (0.58) did not differ sigeafintly from that estimated from dockside
interview data (0.56¢;° = 0.2,P = 0.682); similar results were observed for Area@est fishery

= 0.62, dockside = 0.6Q% = 0.2,P = 0.630). In contrast, test fishery and creeheates of mark
rates differed for 2006-07 for both areas. In #g@ason, the Areas 8-1 and 8-2 test-fishery mark
rates were 0.65 and 0.67, respectively, which skgétly lower (by an absolute 5%) than their
respective dockside estimates (8-1 dockside: @-2dockside: 0.73); differences were
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statistically significant in both cases (8xf:= 8.8,P = 0.003; 8-2x°* = 13.4,P < 0.001). One
possible cause for differences being observed g@@96-07 but not 2005-06 is the difference in
unknown mark-status Chinook proportions reportedngdunterviews (06-07, 51% vs. 05-06,
36%). Additionally, as discussed in the followisigh-section, we suspect that the released
portion of Chinook encounters is reported with aifpee recall bias that may have been more
pervasive during the latter of the two seasonsigstion. Overall, however, these results
illustrate that both private-fleet and test-fishangling efforts have the potential to yield
comparable mark-rate estimates.

Table 22. Total length (cm) summary statistics and statistiest results [i.e i-tests comparing between data
sources (Test Fishery vs. Dockside Sampling) widlneas and seasons] for test-fishery and docksgid-marked
Chinook comparisons. Tests were conducted assummiagual variance (i.e., using a Welch/Sattherwdfite
approximation) and using legransformed total length values.

Mean TL Median

Season, Area, Source  n (cm) TL (cm) SD P-value
2005-6, 8-1, dockside 147 67.5 66.5 8.3 0.007 *
2005-6, 8-1, test fish. 85 65.2 65.3 16.2 '
2005-6, 8-2, dockside 408 66.0 65.0 6.9 0.009 *
2005-6, 8-2, test fish. 69 63.9 64.0 14.9

2006-7, 8-1, dockside 142 67.5 65.3 10.0 0.010 *
2006-7, 8-1, test fish. 200 65.1 63.2 13.9 '
2006-7, 8-2, dockside 413 62.5 60.2 6.8 0.215 (ns)

2006-7, 8-2, test fish. 60 64.1 61.1 10.9

Legal-marked Chinook size comparisons

We separately compared mean sizes (log-transfotatadength, TL, in cm, usingtests) and
length-frequency distributions (using Kolmogorov4i8rov tests) between test-fishery legal-
marked Chinook encounters and those retained bgr@nitpat were inspected during dockside
creel interviews for each area-season combinafidraugh length-frequency distributions
appeared gqualitatively similar (e.qg., location addas, shape, etdzjgure 23), t-tests of mean
loge-TL yielded significant differences for all tessffiery vs. dockside comparisons except for
Area 8-2 in 2006-07Table 22; Figure 23. Overall, median test-fishery TLs (i.e., back-
transformed mean lgg'L) were 1-2 cm smaller than those estimated fdmokside samples.
Non-parametric (K-S tests) comparisons of lengdufiency distributions also yielded
significant departures from the null case (i.eenidcal distributions) for both years for Area 8-1
but neither year in Area 8-Figure 24, test results provided in caption). Thus, there was
evidence of a small but consistent size differdmetgveen legal-marked Chinook encounters
seen in the test fishery and those retained byptivate fleet and sampled at dockside. Possible
causes for this pattern could lethe occurrence of intentional or unintentiond#ase of small
but legally harvestable Chinook by private anglejssize-related gear biases in test-fishery
relative to private-fleet encounters, i) spatial or temporal biases in fishing behaviat th
would lead to test fishers encountering smalleallegarked Chinook at a higher frequency than
private-fleet anglers. Given private-angler acdswf intentional legal-marked Chinook release
(reviewed in the following subsection) and thegher likelihood of measurement error for fish
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near the length limit (i.e., leading to unintenabtegal-marked Chinook release), we suspect the
first to be the most plausible explanation.

Dockside Legal-Marked Chinook, Area 8-1 2005-6 Dockside Legal-Marked Chinook, Area 8-1 2006-7

0.08
0.08

Frequency
0.04

Frequency
0.04

o o
= =
o 1 o
60 70 80 90 60 70 80 90
Total Length (cm) Total Length (cm)
Test Fishery Legal-Marked Chinook, Area 8-1 2005-6 Test Fishery Legal-Marked Chinook, Area 8-1 2006-7
[Te}
o 3
e S
g s g
g oS T o
=] =R
g 9 g o
r o i
8 | on 8
S T T T 1 IS]
60 70 80 90 60 70 80 90
Total Length (cm) Total Length (cm)
Dockside Legal-Marked Chinook, Area 8-2 2005-6 Dockside Legal-Marked Chinook, Area 8-2 2006-7
S
=]
> >
2 2
a o o ©
=] q =] o
g ° g o
i i
8 8 o
S T T T 1 IS] 1
60 70 80 90 60 70 80 90
Total Length (cm) Total Length (cm)
Test Fishery Legal-Marked Chinook, Area 8-2 2005-6 Test Fishery Legal-Marked Chinook, Area 8-2 2006-7
n
© — |
o o '
S :
> > o !
g g 3 |
S 3 g ° !
§ S g 5 m
i r o H
3 i 8 loll an mo
IS} T T T 1 IS] T T T 1
60 70 80 90 60 70 80 90
Total Length (cm) Total Length (cm)

Figure 23. Length-frequency histograms for docksid& &nd 3 rows) and test-fishery observatior&'{and 4"
rows) of legal-marked Chinook salmon in Areas 84pder halj and 8-2 lower hal) during 2005-6left column
and 2006-7rfght column). Vertical lines represent medians of distribnidi.e., the mean of the log-transformed
distribution).

Legal-marked Chinook age comparisons

Usingx?” tests, we also compared the age composition af-lagrked Chinook observed at
dockside and sampled in the test-fishery whereiples§.e., where scales were taken and could
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be read). In three of four possible test fishexyfleet comparisons (i.e., 8-1 and 8-2, 05-06 and
06-07 seasons), there were no detectable diffesancege compositior-{gure 25, Table 23).

For Area 8-1 in 2006-07, however, there was a Bggmt (@ = 0.05) lack of homogeneity for the
two groups. This was due entirely to there beiighér- and lower-than-expected frequencies of
age-2 individuals in test fishery (22%) and dockssdmples (10%), respectively, than the null
hypothesis of homogeneity predicted (post-hoc dasscspecific comparisong® = 7.6, df = 1,

P = 0.006); age-3 and age-4 frequencies were sifimidvoth groups. Thus, based on age
composition, it appears that both test-boat anehpeifleet anglers encountered the same pool of
Chinook salmon in similar proportions. Where diffieces were seen (Area 8-1 in 06-07), they
were consistent with the legal-marked release sesudined in length comparisons above and
discussed in the following sub-section.
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Figure 24. Cumulative distribution functions for total lehgt(in cm) measured on legal-marked Chinook observe
in dockside samplesdlid line and test fishery encountedaéhed lingduring the Areas 8-lupper row and 8-2
(lower row) 2005-6 [eft column) and 2006-7r{ght columr) winter blackmouth seasons. Kolmogorov-Smirnov 2-
sample test results indicate that distributionfedéd significantly ¢ = 0.05) between test-fishery and dockside
observations during both seasons in Area 8-1 (08060.23,P = 0.007; 06-07D = 0.16,P = 0.024); distributions
were similar for both seasons (05-@6= 0.15,P = 0.13; 06-07D = 0.09,P = 0.74) for Area 8-2. Note, sample
sizes are the same as those reported in Tabler 20efsts.
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Figure 25. Pooled (Areas 8-1 and 8-2 combined) age compoditéta for legal-marked test fishery encounters and
dockside legal-marked observations for the 05-@5@6:07 seasons.

Table 23. Age (Gilbert-Rich) composition of dockside and tésthery legal-marked Chinook encounters.

Count by age (proportion)
Season AreaSampling Method 2.1 2.2 3.1 3.2 4.1 4.2 5.2 %f x* P-Value

2005-06 81 Dockside 20 0 74 14 5 21 1
(0.15) (0.00) (0.54) (0.10) (0.04) (0.15) (0.01) ,

5.16 0.161 (ns)

Test Fishery 15 0 51 7 3 4 0
(0.19) (0.00) (0.64) (0.09) (0.04) (0.05) (0.00)
8-2 Dockside 50 0 237 19 26 42 0
_ (0.13) (0.00) (0.63) (0.05) (0.07) (0.11) (0.00) 2 1.00 0.606 (ns)
Test Fishery 12 0 36 8 4 7
(0.18) (0.00) (0.54) (0.12) (0.06) (0.10) (0.00)
2006-07 8-1 Dockside 13 0 69 21 22 9 0
. (0.10) (0.00) (0.51) (0.16) (0.16) (0.07) (0.00) 4 1442 0.006%
Test Fishery 38 1 78 25 14 20
(0.22) (0.01) (0.44) (0.14) (0.08) (0.11) (0.00)
8-2 Dockside 53 0 254 39 33 12 0
_ (0.14) (0.00) (0.65) (0.10) (0.08) (0.03) (0.00) 3 404 0257 (ns)
Test Fishery 9 0 30 10 6 1

(0.16) (0.00) (0.54) (0.18) (0.11) (0.02) (0.00)
a. df differs across area-year tests becausergpwatis required in some cases (i.e., expectedregliencies < 5).
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Conclusions and Recommendations

Based on our evaluation of the reliability of tésting data for acquiring information about the
pool of Chinook encountered and impacted by theageifleet, we conclude and recommend the
following:

Whether or not the Areas 8-1 and 8-2 test fishgregectlymimic the private fleet in
terms of angling behavior and Chinook encountarsares equivocal. We characterized
the ability of test-boat anglers to fish like tiheet and demonstrated similarity in some
fishery parameters (i.e., mark rates and age coitqpgswhere contrasts were possible.
However, we also found evidence of small but diatily significant size-related
departures for the legal-marked component of tesefy and private-fleet (observed at
dockside) encounters.

Opportunities for improved and more efficient cotlen of test fishing data should be
considered in the future. For example, as ingtituh November 2007, spatial
evaluations of test-fishery and private-fleet dffoatterns should be pursued for both in-
season guidance and post-season evaluation.

Given that it is the most reliable (i.e., in terafontrol over how data are collected,
logged, etc.) dataset on Chinook encounters aveaitaid the lack of strong evidence
suggesting otherwise, we recommend that the analygssumptions associated with test
fishery data be accepted at the present timeisdfebancies are detected in future
analyses, appropriate measures should be takenddynsampling and/or correct for
biases.
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Question 3: Which Method (1 or 2) Provides the BedEstimate of Chinook Encounters?

In previous post-season selective fishery reperts ,(WDFW 2007a and 2007b) and in Section |
of the present document, WDFW has noted that Meth@/d1) and Method-2 (M2) estimates of
total Chinook encounters (and quantities that atenated from total encounters; see Appendix
A for details) sometimes differ substantially. particular, M1 estimates of Chinook releases
(and associated mortality) have been on averagetb@Ber (range: 11% lower to 238% higher)
than M2 estimates over the suite of selective seaswnitored to date (i.e., 2003-2007 in Areas
5 and 6, 2004-5 and 2006-7 in 8-1 and 8-2, and 2®@reas 9, 10, and 1Fjgure 26A and

26B). While M2 was originally added to the creel exttion process to provide a lower bound
to encounters (i.e., because angler-reported edeasre perceived as inaccurate at times), the
simultaneous reporting of two estimates introdwebiguity to the fishery-evaluation process.
In particular, it can be difficult to draw precigpjantitative post-season conclusions about the
success of fisheries relative to pre-season obgz{e.g., FRAM-predicted vs. observed impact
comparisons) when multiple impact estimates ardabta for consideration.
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Figure 26.(A) (left) Season-widéethod-1 (M1) vs. Method-2 (M2) encounter ratesgltencounters / total angler
trips) for all Puget Sound/Strait of Juan de Fugladive fisheries monitored using the Murthy das2003-2007.
The dashed line reflects a 1:1 relationship; thiel $ime is the fitted relationship.Bj (right) The ratio of M1 to M2
total encounter estimates (“Exaggeration Ratio"a &snction of M2 encounter rates for all selecfigberies (by
catch record card, CRC, area) monitored using thehy design with test fishing, 2003-2007. Thehdab
horizontal line represents the line of estimataradity whereas the solid horizontal line refledts tverall meafor
fisheries and seasons considered.

For these reasons and with the encouragemenbaf tachnical staff, we sought to resolve
which estimation scheme (M1 and M2) is most appab@ifor selective fishery evaluation. Our
specific goal was to discern which approach is riksly to yield unbiased estimates of fishery
impacts relative to actualiiknowr) impacts. To do this, we evaluatédM1 and M2 estimators
and their associated assumptidnsthe sensitivity of estimators to assumption \iolas, and

iii) the validity of assumptions based on indirecieat@ons using empirical data. Based on
these efforts, we propose and recommend alterrsafovedata collection and parameter
estimation in selective Chinook fisheries monitousthg our standard Murthy design.
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M1 and M2 Estimators: Assumptions and Sensitivity Aalysis

Though M1 and M2 estimators (and their variances)atailed in Section | and Appendix A,
we review them briefly here to set the stage ferghesent evaluation. M1 and M2 rely on the
same information for the harvested Chinook compb(aotkside-based Murthy total estimates)
but differ computationally and in terms of the dajputs needed for released Chinook (and
therefore total encounters) estimation. M1 ChknencountersHror) are obtained by

summing dockside-based total estimatdsdf retained and released Chinook encountersixor s
estimation categories [subscripts: marked-kept (MiKmarked-kept (UK), marked-released
(MR), unmarked-released (UR), unknown mark statlsased (unkR), and apportioned
unidentified salmon (AUS)]:

(1) Eror = Nmk + Nuk + Nur + Nur + Nunkr + Naus

Given its reliance on creel data, the validity of k&lease estimates (relative to M2) relies on the
ability and/or willingness of anglers to accuratedgall and report caught-and-released Chinook
during the interview process (i.&ssumption 3from Section [; see also Appendix B for a list of

all assumptions).

Accepting the potential for Assumption-3 violatidi2 approaches encounters estimation by
combining sampler observations on landed fish @rdy, Murthy estimates for legal-marked
Chinook in particular), assumptions about angldraveor (i.e., they harvest all legal-marked
Chinook encountered), and auxiliary informationli@ced via test fishing) about the size/mark-
status composition of the at-large “fishable” (ivailnerable to encounter with hook-and-line
angling gear) Chinook population. Expanding ugheyproportion of legal-size and marked fish
in the test fishery, M2 encounters are estimatdolbsvs:

(2) Eror =Kim / pum

whereKy is the dockside estimate of legal-marked Chinat&ntion (apportioned Murthy
estimate based on size composition of dockside kemngndo, v is the proportion of test-fishery
encounters that were legal-sized and marked. Theasccuracy of M2 estimates is unaffected
by the reliability of angler-reported releases arsead depends on whether or not anglers report
all legal-marked Chinook encounterégs§éumption 5 Appendix B) and the extent to which the
size/mark-status composition of test-fishery entetsmirrors that seen by private anglers
(Assumption 6 Appendix B).

To understand which estimator (M1 or M2) is mogirapriate for estimating total encounters in
selective Chinook fisheries with accuracy, we cdeed the sensitivity of the estimators to
departures from Assumptions 3, 5, and 6.

We evaluated bias in total encounter estimaies(es) generated by M1 and M2 estimators
under known harvest, release, and size/mark-sfpitysn particular) conditions given a range of
proportional departures from assumptions 3, 5,Gamtlependently. We considered an
“average” case where 3,500 Chinook were encountaredal Eror-true Of which 10% were

legal in size and marke@.{-rue) and thus available for harvest (i.B.y -rue = 350; this analysis
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assumes only LM Chinook are harvested). The Beitg{assessed in terms of relative bias,
i.e.,Relative Bias (Etot-est- EtoT-true / EtoT-trud Of the M1 estimator to departures from
Assumption 3 (i.e., accurate release reporting ixgamvas assessed using the encounters
estimates:
(3) Erot.est= Nk + Nr*D, and
Erot-true= Nk + N,

whereNg*D is the release value estimated through samplindoaisdhe modeled departure
between reality and assumptions (il2.= reported / true, or in the case of Assumptidhe3
misreporting rate for released fisB);,was assessed from 0.05 to 1.95 [i.e., +/- 95%adievis

from Assumption 3 being perfectly m& € 1)]. Nk (the number of fish kept) was assumed to
be 350 (all legal-marked fish were harvested) ldpadthe number of fish released) was taken as
the remainder (3,150 fish).

The sensitivity (Relative Biayof M2 estimates to Assumptions 5 (all legal-markhinook are
retained) and 6 (test fishery and fleet encourdezdhe same) departures was similarly
guantified. However, for assumptionBor-estaNdEroTt-rueWere estimated as:

4) Erot-est= [ELm-true*(1-D)] / PLm-true
Erot-true = ELm-true / PLM-true

where the quantiti v-rue*(1-D) is what is observed through dockside samplingand
represents the legal-marked release rate, whiclewasated for a range of 0-0.95 (i.e., it is
bound to the range 0 and 1). For Assumption-6igens Eroresi@NdEroTt-ruewere estimated
as:

(5) Erot-est= ELm-true/ (Pum-true™ D)
Eror-true = ELm-true / PLM-true,

wherepv-rue® D yields the value that is observed in test fishampgles and is the degree of
departure between true test fishery legal-markelfleet legal-marked encountei3 yalues
from 0.05 to 1.95 were assessed).

Based on this cursory sensitivity analysis, fosues about the effects of assumption violations
on M1 and M2 estimates became apparent. Firshgeumptions 3 and 5, discrepancies of
similar magnitude affect the accuracy of estim#tes similar extent (on an ~1:1 badisgure

27). Incremental under- and over-reporting of acteldases (i.e., Assumption 3) leads to
proportional negative and positive biases in Minestes; the relative bias in M2 estimates
varies inversely and proportionally with the ratevaich legal-marked Chinook encounters are
released by anglers (i.e., Assumption 5). Sechtdbias varies non-linearly (via a hyperbolic
function) with the degree of departure betweenfiseery and fleet legal-marked encounters;
thus, estimates are more (and positively) biasesktffishers have fewer legal-marked
encounters than the private fleet than if the ofgpaenario is true [e.g., a 20% discrepancy
towards test-fishers having fewer legal-marked anters leads to a 25% relative bias
(overestimate) in encounters whereas the oppostetést fishers having more legal-marked
encounters) yields only a 17% bias (underestimatefjrd, although we did not evaluate
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estimator sensitivity to simultaneous assumptiahagions, it is clear that M2 could yield
accurate estimates of total encounters if both Agdion 5 and 6 are not well met. For example,
compensation might occur if anglers released lagaked Chinook encounters (leading to
negative bias) and fewer legal-marked Chinook wereght by test fishers than private-fleet
anglers (leading to positive bias). Finally, whelgtimators were equally sensitive to the three
different assumption violations on average, depestin Assumption 6 (test-fishery assumption)
yielded the maximum level of bias across all lewslssidered.

S - ! i — Assumption 3
""" Assumption 5
---- Assumption 6

Relative Bias

-1.0 -0.5 0.0 0.5 1.0

Departure From Assumption

Figure 27. Relationship between relative bias in total enceuastimates [i.e., (estimate — actual) / actuad] a
assumption violations of proportionally varying degs D) for Assumptions 3 (anglers accurately report all
released fish), 5 (anglers keep all legal-markenh@k encountered), and 6 (the test fishery aret #mcounter
Chinook in the same size/mark-status composition).

Evaluating the Validity of Estimator Assumptions

Assumption 3: Do anglers accurately report releasalihon encounters?

To gauge the plausibility of Assumption 3, we cocteéd a brief literature review, considered
patterns in empirical estimates, and inspectedimgaview data (i.e., release—frequency
distributions). From this, we concluded that Asption 3 is unlikely to be perfectly met and
that in general anglers probably over-report reddancounters. While the rate at which anglers
over-report released encounters is unknown, ori@d8-2 data and previous studies suggest
that it could be anywhere between 20-200%.
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In Washington (Noviello 1998) and elsewhere (eNRC 2006; Bailey 2007), interview-based
catch information (inclusive of harvested and reé@hcomponents) is generally accepted as
being vulnerable to several forms of response eVdhether due to innate human tendencies
towards recalling/reporting catch in prototype ditaes (i.e., digit bias, where even numbered
and multiples-of-five responses are favored; &gaman et al. 2005), intentional over-reporting
of catch for status purposes (i.e., prestige b@s)ther reasons, the misreporting of encounters
occurs often and can significantly bias intervieasé&d estimates of catch (Malvestuto 1996;
Pollock et al. 1994). For example, in a comparigbangler-based and “true” total catch
estimates for Alberta walleye fisheries, Sulliv&0@3) found that anglers reported sublegal
releases at a rate 2.2 times the release levehvetitially occurred. Applying Sullivan’s
methodology (i.e., he based “true” encounters oWadike estimator, i.e., with landed catch
expanded by test-fishery proportions) to Washingtselective fisheries suggests an over-
reporting rate of similar magnitude (i.e., M1 i5 imes M2 on averag€&jgure 26B).
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Figure 28. Histograms of reported Chinook releases from po8ldédand 8-2 interviews, 2005-06. The plotted
frequency is the proportion of all anglers inteweéal reporting Chinook releases falling within aegivinterval.
Samples sizes are= 989 for 05-06 and = 1,917 for 06-07. For perspective, in 05-06 974lbanglers reported
releasing from 1-4 Chinook; in 06-07, this samesleonstituted 66% of the distribution. One anth20 all
anglers included in the histograms above reporéghsing 7 or more Chinook in 05-06 and 06-07,aetypely.
The insets depict frequency data for October, tbatmwith the highest encounters in the fisherybfoth seasons.

Specific to marine recreational salmon fisheriesyilllo (1998) demonstrated that anglers do
over-report the released component of their catdome fisheries. In this study, the overall
(i.e., across 7 season-area strata) angler-repafease proportion was +18% [range: -19%
(Area 4 pink salmon) to +353% (Area 10 all salmdnlsed compared to the actual value
documented via on-the-water observation methodsingecting release—frequency
distributions, Noviello (1998) also showed thatlangtend to report releases in prototype
guantities (e.g., 10, 12, 15, 20) and thereforgested a role of digit bias in the over-reporting
process. We observed similar reporting tendennidse Areas 8-1 and 8-2 selective winter
blackmouth fisheries; evidence suggesting digis bvas especially pronounced for high-
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encounter periods (e.g., October in the 06-07 se&sgure 28). Although digit bias is likely
the result of complex cognitive processes thabagend the scope of selective fisheries
monitoring, its presence can be an impedimentéatiturate estimation of population
parameters from interview data (Huttenlocher e1880; Beaman et al. 2005).

In combination, these observations lead us to daecthati) anglers misreport actual releases
by recalling/reporting in prototypical bing) misreporting likely involves erring towards over-
estimation, andi) Assumption 3 is poorly met in some cases (elging periods of high
encounters).

Assumption 5: Do anglers keep all of the legal-mdriChinook they encounter?

Though the data needed to rigorously evaluate Apsom5 are limited, available information
suggests that it is likely violated but only to aor extent. To arrive at this conclusion, we
considered all available direct [empirical estinsabé legal-marked release rates from voluntary
trip reports, VTRs] and indirect evidence relatingts occurrence.

The availability of empirical data for evaluatifgetplausibility of Assumption 5 is limited for
multiple reasons. Foremost, to discourage the-baadling of fish in protected size/mark-status
classes (marked or unmarked), WDFW has histori@lbjided asking anglers about the size of
released individuals; thus, legal-marked releasegstimates cannot be obtained for the private
recreational fleet. Second, even if interviewduded questions about the release of legal-
marked fish, however, an unknown (and non-estimaltgportion of the legal-marked Chinook
release that occurs in a fishery could be due sid®@ntification (i.e., mark-status determination,
length measurement, or both). Third, VTRs — ody direct means for estimating legal-marked
release rates in a fishery — are the result offesekected sample coming from a more skilled
segment of the angling population (see Sectiom justification); legal-marked release rates
estimated from VTRSs are therefore potentially bib&and most likely in the positive direction).

Table 24. Intentional legal-marked Chinook release rateveges from voluntary trip reports (VTRS) for areamsl
seasons where private and/or charter anglers stdohWiTRs summarizing adequate legal-marked (~1rijddk
encounters (Sekable 9in Section | for a complete tabulation of VTR data

VTR Total Kept Released L-M Rel.
Season Area source LM LM LM Rate
2005-06 8-1 Private 4 3 1 0.250
Anglers
8-2 Private 17 16 1 0.059
Anglers
8-2 Charter 83 76 7 0.084
Anglers
2006-07 8-1 Private 9 8 1 0.111
Anglers
8-2 Private 4 3 1 0.258
Anglers
8-2 Charter 43 39 4 0.093
Anglers
Pooled 160 145 15 0.094

a. Due to the small number of LM encounters: @) for this group of VTRSs, by itself this estiteas considered
unreliable.
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Given appropriate caveats about the potential itzs iIm VTR-based samples, data collected and
returned by private and charter anglers fishingneas 8-1 and 8-2 yield a legal-marked release
rate estimate of approximately 6-11% (overall eatan9.4%) for the combination of seasons
and areasTable 24. We found VTR estimates of legal-marked releases to be similarly low
and consistent for season-area-source combinatibage sufficient legal-marked encounters
were reported. Further, though anglers did noti§ptheir reasoning for releasing legally
harvestable fish on VTRs, size differences betwetined (median: 61.0 cm) and released
(median: 58.4 cm) legal-marked Chinook groups ssigtpat size-related sorting may have been
a motivation.

In addition to self-reported accounts of legal-neakkChinook releases supplied on VTRs,
indirect evidence suggest that legal-marked releastentional or otherwise — occurs for private
anglers interviewed during dockside creel survdgsparticular, we found a modest size
discrepancy whereby the average legal-marked Ckitzomledby private-fleet anglers was on
average 1 cm larger than what vesmounteredhn the test fishery, despite similarities in
estimates of Chinook age composition and mark i@eesed for both groups (See previous
subsection for details). These patterns couldtrésum a combination of intentional (i.e.,
geared towards catching and retaining larger #sta) unintentional (i.e., due to measurement
error at or near the length limit) legal-marked i@luk release at a low rate.

Overall, VTR observations and test-boat vs. fleehparisons of legal-marked Chinook size
suggest that Assumption 5 is unlikely to be pelyetiet in the 8-1 and 8-2 fishery. However,
VTRs provide starting point for adjusting M2 estiemso that they may more accurately reflect
reality (i.e., by expanding legal-marked Chinootergion by ~10% prior to using this value in
the M2 estimator). If a more defensible estimdtthe private fleet legal-marked release rate
could be obtained (e.g., based on reported intealtiegal-marked release activity supplied
during an interview, Assumption-3 issues notwithdtag), this could also be used in modifying
future estimates.

Assumption 6: Is the size/mark-status compositidast fishery encounters the same as that
seen by the private recreational fleet?

In the previous subsection of the present documengddressed this assumption in detail both
in terms of how test fishing proceeds in implemgatea(i.e., measures taken to help test-boat
anglers emulate the fleet) and based on compar@fqrerameter estimates that could be
obtained from both the test-boat and the privagetftiatasets (i.e., overall mark rates and
size/age composition for legal-marked Chinook).oddh our evaluation did not provide
uniform support indicating that that test-boat angate-fleet anglers are identical in their
angling behavior and resultant Chinook encounferdings suggest that this assumption is
reasonably approximated. We refer the readeragtlvious subsection for more on our
treatment Assumption 6.
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Conclusions and Recommendations

Though it is impossible to know with certainty tinee number of Chinook salmon encountered
in a particular fishery, the preceding consideratisuggest that both Method 1 and Method 2
have the potential to yield biased estimates afithportant fishery parameter. For this reason,
it may be more productive to define the set of aoras under which one method is expected to
yield better (i.e., less biased) estimates tharother and/or determine defensible means for
adjusting for measurable biases when they occuth iMs in mind, we offer the following
conclusions and recommendations:

» With the existing sampling program and Methods d 2ms starting points, WDFW and
tribal co-managers should work towards a mutuajieaable encounters and mortalities
estimation framework.

» The dockside interview process should be modifteguantify the extent of intentional
legal-marked Chinook release activity for the entecreational fleet. This assessment
will yield additional insight on the utility of th®lethod-2 estimator and may provide a
representative means for adjusting M2 estimatessfeanse-related bias. A caveat to this
approach is that it adds a new assumption to thepp2oach (i.e., that angler-reported
legal-marked Chinook releases are accurate; abreggked Chinook release is a low
frequency but memorable event, this may be of miomsequence).
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Question 4: Comparing FRAM vs. Observed Estimatesfd&elective Fishery Parameters

In this section we evaluate how well FRAM predicsederal key parameters used to model
selective fisheries compared to creel survey-bastthates (hereafter referred to as “observed”
values) of these parameters, over two seven-maatoss (2005-06 and 2006-07) of the Areas
8-1 and 8-2 selective Chinook fishery. These gatameters, which we evaluate specifically for
Chinook, includei) encounters by size (legal-size and sublegal-simd)mark status (marked
and unmarked) and associated mortaliigdanded catch (i.e., Chinook that are kejit);
unmarked retention error (legal unmarked kept/legeharked encountersy) mark release

error (legal-marked released/legal-marked encosptgrunmarked sublegal retention error
(sublegal unmarked kept/sublegal-unmarked encasintemdvi) marked sublegal retention error
(sublegal marked kept/sublegal-marked encounters).

FRAM vs. Observed Encounters

For Areas 8-1 and 8-2 combined, FRAM estimatedal tf 17,082 (4,395 marked and 12,687
unmarked) Chinook encounters for the 2005-06 seasdri9,062 (9,621 marked and 9,441
unmarked) Chinook encounters for the 2006-07 se@saie 25. FRAM'’s prediction of total
Chinook encounters during the 2005-06 season was than three-fold higher than the creel
survey estimate of 4,796 total Chinook encounterg/dd via Method 1 (i.e., estimated from
creel surveys only) and also higher than the 5@fihook encounters estimated via Method 2
(i.e., creel survey estimates of legal-marked net@iChinook expanded by test fishery
proportions). For the 2006-07 season, the FRAMyedg of 19,062 total Chinook encounters
fell within the range of total Chinook encountessimated via Method 1 (27,233) and Method 2
(17,635).

Over both seasons, FRAM overestimated unmarkedoBkiencounters when compared to the
Method 1- and Method 2-based total estimates ofanked Chinook encounterBigure 29).

For the 2005-06 season, FRAM overestimated markeaadoGk encounters across all categories
(legal, sublegal, and landed-only) compared to bd¢thod 1 and Method 2 estimates. In
contrast, FRAM underestimated marked Chinook enewsrcompared to both Method 1 and
Method 2 estimates during the 2006-07 season,thélexception of the landed-only category
(in which both Method 1- and Method 2-based es@natere slightly less than FRAM) and the
legal-size marked category (Method 2-based estsratly were less than FRAMIFigure 29).
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2005-06 Unmarked Encounters 2005-06 Marked Encounters
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Figure 29. Modeled (FRAM) and estimated [‘observed’, i.e.jraated using Methods 1 (creel only) and 2 (creel
legal-marked expanded by test fishery proportionajharkedléft columr) and marked Chinookight columr)
encounters due to the combined Areas 8-1 and &2tse Chinook fisheries during 2005-0&pper row and
2006-07 lower row). Error bars represent 95% confidence intervadsred Method-1 and Method-2 estimates.
FRAM predictions do not include confidence bounds.
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FRAM vs. Observed Mortalities

The estimated mortalities associated with Methodrk Method 2-based estimates of Chinook
encounters are shown Trable 13(Section I)and are compared with FRAM predictions in
Tables 26and27. Over both seasons, FRAM overestimated unmarkeado©k mortalities
compared to the Method 1- and Method 2-based ¢éstahates of unmarked Chinook
mortalities. During the 2005-06 season, FRAM prel@2,608 total unmarked mortalities (705
legal and 1,903 sublegal), over seven-fold highantthe Method 1-based estimate of 359 total
unmarked mortalities (147 legal and 211 sublegad) @aver six-fold higher than the Method 2-
based estimate of 349 total unmarked mortalitids (&gal and 253 sublegal)gble 26and?27).

During the 2006-07 season, FRAM predicted 1,934 tmtmarked mortalities (439 legal and
1,492 sublegal), which was slightly higher ovetain the Method 1-based estimate of 1,787
total unmarked mortalities (138 legal and 1,649exydd), and also higher overall compared to
the Method 2-based estimate of 1,184 total unmankexdalities (61 legal and 1,123 sublegal)
(Table 26). Thus, for the 2006-07 season FRAM overestimbggdl- and sublegal-size
unmarked mortalities compared to both Method 1Method 2-based creel estimates, with the
one exception of Method 1-based estimates of sabkge unmarked mortalities. The total
estimate of legal-size unmarked mortalities ranfgech 14% to 31% of the modeled number (61
to 138 actual versus 439 modeled).

In the 2005-06 season, FRAM overestimated totakethChinook mortalities (1,933 predicted)
compared to both Method 1 (1,481) and Method 24@),®stimates of marked mortalities.
Similarly, during the 2006-07 season, FRAM sligldlyerestimated total marked Chinook
mortalities (3,417 predicted; 1,868 legal and 1,5dBlegal) compared to Method 2 estimates
(3,297 total; 1,059 legal and 2,239 sublegal)cdntrast, FRAM underestimated marked
Chinook mortalities compared to Method 1 estim&de524; 1,257 legal and 3,266 sublegal),
and this difference was primarily due to FRAM ured#imating the marked sublegal-size
Chinook encounters and associated mortalities vaviegestimating the marked legal-size
Chinook encounters and mortalitidsaple 27).
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Table 25. Modeled (FRAM) and estimated [i.e., using Methadsreel only) and 2 (creel legal-marked expanuetest fishery
proportions)] Chinoolencountergiue to the combined Areas 8-1 and 8-2 selectivedok fisheries during the 2005-06 and 2006-07
seasons. 95% confidence bounds do not apply FRéligions.

Unmarked Encounters Marked Encounters TotalEncounters
Size
Season Class FRAM Method 1 Method 2 | FRAM Method 1 Method 2 FRAM  Method 1 Method 2
2005-06 Legal 3,172 756 742 1,325 1,135 1,038 4497 1891 1780
95% ClI 596-917 480-1,005 946-1,323 916-1,16( 1,6432 1,491-2,069
Sublegal 9,515 1,056 1,267 3,070 1,849 2,224 12585 2905 3491
95% ClI 873-1,240 456-2,079 1,607-2,091 854-3,594 025,209 1,899-5,083
All 12,687 1,813 2,010 4,395 2,983 3,262 17082 4796 5271
95% Cl 1,569-2,057 1,157-2,86% 2,676-3,290 1,886-4,6B7 4,404-5,188 3,653-6,890
2006-07 Legal 1,981 772 289 1,876 2,383 1,059 3857 3155 1347
95% ClI 569-975 165-412 1,996-2,770 975-1,142 2,7583 1,198-1,496
Sublegal 7,460 8,217 5,564 7,745 15,861 10,723 15205 24078 16287
95% Cl 7,491-8,942 3,522-7,60f 14,860-16,862 7,073714, 22,842-25,314 12,106-20,468
All 9,441 8,988 5,853 9,621 18,244 11,781 19062 27233 17635
95% ClI 8,235-9,742  3,807-7,899 17,171-19,317 8,1323(p, 25,921-28,544 13,451-21,818
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Table 26. Modeled (FRAM) and estimated Chinob&rvest(i.e., landed mortalities) due to the combineda&r8-1 and 8-2 selective
Chinook fisheries during the 2005-06 and 2006-@&ses.Note Method-1 and Method-2 landed catch estimatesdargical. 95%
confidence bounds do not apply FRAM predictions.

Unmarked Landed Marked Landed Total Landed
Size Method 1 Method 1 Method 1
Season Class FRAM & Method 2 FRAM & Method 2 FRAM & Method 2
2005-06  Legal 254 40 1,245 1,038 1499 1078
95% Cl 26-54 916-1,160 955-1,200
Sublegal 0 0 0 74 0 74
95% ClI 0-0 59-89 59-89
All 254 40 1,245 1,112 1499 1152
95% CI 26-54 989-1,235 1,028-1,276
2006-07  Legal 158 26 1,763 1,059 1921 1085
95% CI 17-36 975-1,142 1,001-1,169
Sublegal 0 7 0 118 0 125
95% ClI 2-12 102-133 115-150
All 158 33 1,763 1,176 1921 1210
95% ClI 22-44 1,092-1,261 1,124-1,295
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Table 27. Modeled (FRAM) and estimated [i.e., using Methadsreel only) and 2 (creel legal-marked exparuetest fishery
proportions)] Chinooknortalities(i.e., harvest + release mortality) due to the loiovd Areas 8-1 and 8-2 selective Chinook fisheries
during the 2005-06 and 2006-07 seasons. 95% andelbounds do not apply FRAM predictions.

Unmarked Mortality Marked Mortality Total M ortality
Size
Season Class FRAM Method 1 Method 2 | FRAM Method 1 Method 2 FRAM Method 1 Method 2
2005-06 Legal 705 147 145 1,319 1,052 1,038 2,024 1,200 1,183
95% ClI 119-176 103-187 926-1,179 916-1,160 1,070-1,329,054-1,312
Sublegal 1,903 211 253 614 429 504 2,517 640 758
95% ClI 175-248 91-416 378-480 230-779 578-703 439-1,016
Al 2,608 359 399 1,933 1,481 1,542 4,541 1,840 1,941
95% CI 312-405 231-566 1,345-1,618 1,242-1,84R2 1,6984., 1,597-2,285
2006-07 Legal 439 138 61 1,868 1,257 1,059 2,307 1,396 1,119
95% ClI 106-170 40-82 1,155-1,360 975-1,142 1,288-1,503 1,033
Sublegal 1,492 1,649 1,123 1,549 3,266 2,239 3,041 4,915 623,3
95% ClI 1,504-1,794  715-1,533 3,066-3,467 1,509-2,969 668+5,163 2,526-4,199
Al 1,931 1,787 1,184 3,417 4,523 3,298 5,348 6,311 814,4
95% ClI 1,638-1,936  775-1,593 4,298-4,749 2,563-4,032 0466,581 3,641-5,322
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Historical Variability of FRAM’s Predictions of Enc ounters

To evaluate FRAM’s ability to predict total Chinoekcounters, the historical variability of this
parameter was examined. Encounters (retained eleased) are not reported in the catch record
card (CRC) estimates; thus, we computed histoestinates of Chinook encounters in Areas 8-
1 and 8-2 by combining monthly CRC estimates ofltatith ratios of released-to-retained
Chinook obtained from angler surveys conductedndubaseline sampling (sé@pendix H for
explanation of method). The average number of mpi@hinook encounters was computed via
the above method for years from 1994 through 200%\feas 8-1 and 8-2 combined. Months
that were closed or partially closed to Chinookifig in any given year were excluded from the
estimate. The average number of monthly encountasssummed over the October through
April time period to obtain an encounter estimatethe entire season. In a final step, the
variance was computed to obtain the 95% confiderteeval. We used this CRC-based method
to estimate Chinook encounters for the OctoberudincApril period from 1994 through 2005,
while creel survey-based estimates of encounteesi{tl 1 and Method 2) were used for the
October through April period of the Areas 8-1 an# Selective Chinook fishery during the
2005-06 and 2006-07 seasons.

FRAM estimates were lower than the average numb€RE-based estimates of encounters of
23,829 but well within the 95% confidence interi@l average encounterSigure 30). The

creel estimates from the 2005-06 selective Chirfstiery were approximately five-fold lower
than the average estimate of Chinook encountersreals the Method 1 and Method 2-based
estimates of encounters during the 2006-07 sedsaatdée the average.

Lower than average FRAM encounters could be duhance, lower abundances, or to a
problem with the way FRAM estimates encounters. 3¢sars are computed using landed catch
under the assumption that all legal Chinook ardédan Releasing legal Chinook could lead to
underestimating the number of encounters. Howeedyctions in angler effort would

counteract this effect.

Overall, FRAM performed relatively well in predicg total Chinook encounters for average
years. The creel survey-based estimates of enasguotethe two seasons of the Areas 8-1 and 8-
2 selective Chinook fishery diverged significantiyth the 2006-07 season estimates falling
within the expected bounds of average encountdriie whe 2005-06 season estimates were far
below the average. Given this variability, we bedi@djustments to the inputs and methods by
which FRAM predicts encounters are unwarrantedsatiime.
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A8.1 plus 8.2 Chinook Encounters by Method (FRAMs Creel)
Compared to Average CRC Encounters with 95% Confidace Interval
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Figure 30.Modeled (FRAM) and estimated total Chinook encemnf'observed’, i.e., estimated using Methods 1
(creel only) and 2 (creel legal-marked expandetkby/fishery proportions)] due to the combined Ar8dl and 8-2
selective Chinook fisheries during 2005-06 and 2006compared to average Catch Record Card-basethess

of Chinook encounters for years from 1994 througb3 Error bars represent 95% confidence intersadand the
average CRC-based estimate of Chinook encounters.

Landed Catch

FRAM overestimated the landed Chinook catch dubioilp the 2005-06 and 2006-07 seasons of
the Areas 8-1 and 8-2 selective Chinook fish@ighle 26 andFigure 31). During the 2005-06
season, the creel survey estimate of 1,152 tatdeld Chinook was exceeded by the FRAM
estimate of 1,499. For the 2006-07 season, FRAMiged a landed Chinook catch of 1,921,
which was considerably higher than the creel subased catch estimate of 1,210 landed
Chinook.
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Chinook Catch

A 8.1 plus 8.2 FRAM and Creel Catch Estimates
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Figure 31. FRAM versus observed (i.e., creel survey estimdéegjed Chinook catch during the 2005-06 and 2006-
07 seasons of the Areas 8-1 and 8-2 (combined}tsedeChinook fishery. (Note: Method 1 and Mettbased
creel estimates of landed Chinook catch are equal).

Evaluation of Historical Landed Catch Estimates

As with encounters, FRAM was evaluated againsbhisl landed catch estimates. We
computed the average CRC-based estimates of |atitiedok catch for the period from
October through April, for the years from 1989 tgh 2005. Months with Chinook closures
were excluded from the average. Months with partiahth Chinook openings were expanded
according to FRAM rules. The average monthly catels then summed over the October
though April time period to obtain a catch estimfatethe entire season. In a final step, the
variance was computed to obtain the 95% confiderteeval (seéAppendix H).

To compare the FRAM catch estimates from the seke@sheries with the historical estimates
from non-selective fisheries, the FRAM estimataeiective catch was converted to a non-
selective estimate. This was simply done by sumrthedegal-marked and legal-unmarked
encounters. In FRAM the number of legal-size entengnis equivalent to the estimate of landed
catch.

The FRAM estimates of landed Chinook catch (iegal-size encounters) exceeded the average
landed Chinook catch of 3,797 during both the 206%nd 2006-07 seasons of the selective
Chinook fishery in Areas 8-1 and 8-2, but werelyattose to the average and well within the
95% confidence interval for both selective seagbigure 32).

It is noteworthy that the FRAM estimates of legakesencounters also exceeded the creel
estimates of legal encounters for both seasondatimdmethods. Unlike the FRAM estimate,
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A 8.1 plus 8.2 Legal-sized Chinook Encountered by Bthod (FRAM vs. Creel)
Compared to Average CRC Catch with 95% Confide ncénterval
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Figure 32. FRAM versus observed (i.e., Method 1 and Methode2lcsurvey-based estimates) values for legal-size
Chinook encountered during the 2005-06 and 2006e@80ons of the Areas 8-1 and 8-2 (combined) sedecti
Chinook fishery, compared to the average Catch Rle€Card-based estimates of legal Chinook encounhtere

years 1989 through 2005.

legal encounters are not equivalent to landed datctreel survey-based Method 1. Landed
catch for Method 1 can be significantly lower thegal encounters, depending on the percentage
of legal-size Chinook released (e.g., 56% estimbssgd on Method 1 in the 2006-07 season).
This provides additional evidence that the FRAMneate of landed catch is high.

Unmarked Retention Error

Unmarked retention error is defined as the numbérgal unmarked Chinook kept divided by
legal unmarked Chinook encounters. FRAM uses aofa8o to calculate the number of
unmarked legal-size fish that are retained in acéiele fishery. This rate is applied to the number
of unmarked legal-size fish encountered.

Creel survey-based estimates of unmarked reteatron varied based on whether Method 1 or
Method 2 was used to estimate encounters. Encoestienates were similar for Method 1 and
Method 2 during the 2005-06 season, with a crdehage of unmarked retention error of 5.3%
and 5.4%, respectivelyr&ble 28. For the 2006-07 season, unmarked retention @rmasr
estimated at 3.4% via Method 1 and 9.2% via Method
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The FRAM value of 8% unmarked retention error wigkér than the creel survey-based
estimate of this parameter for both the 2005-062006-07 seasons, regardless of which
method was used to produce the estimate of Chieno&unters.

The FRAM estimate for unmarked retention error %f ®as selected to provide a generous
estimate of this parameter until more data coulddected to substantiate this value. Creel
survey data from two seven-month selective fistsegsons in Areas 8-1 and 8-2 suggest that the
unmarked retention error is actually between 4%6Gd

Mark Release Error

Mark release error is defined as the number ofilegaked Chinook released divided by legal-
marked Chinook encounters. FRAM uses a value oa8%e estimate of Chinook legal-marked
release error in selective fisheries.

Estimates of legal-marked release error in thel sig@ey were produced via the Method 1
approach only because Method 2 assumes that anglans all legal-marked Chinook
encountered. Based on Method 1, we estimatecta-marked release error at 8.5% during
the 2005-06 season and 55.6% during the 2006-&0sed the Areas 8-1 and 8-2 selective
Chinook fishery Table 28.

The 8.5% creel-based value for the 2005-06 seassrsimilar to the 10% average value
obtained from the voluntary trip reports. We bedig¢lie very high estimate of 56% legal-marked
release error in the 2006-07 season was unreahslight of the low overall success rate in this
fishery (1 kept per 9.3 angler trips). A high legadrked release rate might be expected in a very
successful fishery where many anglers catch tHg likait, but the 2006-07 fishery did not
demonstrate a high success rate. We therefor@pedp increase the mark release error to a
value between 8.5% and 10%.

Unmarked and Marked Sublegal Retention Error

Unmarked sublegal retention error is defined agdkie of sublegal-unmarked Chinook retained
over sublegal-unmarked Chinook encountered. Likewmarked sublegal retention error is
defined as the ratio of sublegal-marked Chinoo#ineid over sublegal-marked Chinook
encountered.

FRAM algorithms assume no sublegal fish are rethiakkhough the creel survey estimates
produced from the 2005-06 and 2006-07 seasonsdasA8-1 and 8-2 provided low estimates of
unmarked sublegal retention error at 0.0% and Gfelof marked sublegal retention error at
0.7% and 4%Table 28. These rates are considered to have a minor inguaexploitation

rates, especially after being converted to adulivadency. To account for sublegal retention
error in FRAM would require a major restructuregptogram catch algorithms, which we do not
recommend at this time.
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Table 28. Modeled (FRAM) and observed [using Method-1 (cadl) and Method-2 (creel legal-marked
expanded by test fishery proportions) estimatiopreaches] selective fishery parameter values.

FRAM Method-1  Method-2
Season Selective Fishery Parameter Modeled Estimate Estimate
2005-06  Unmarked Retention Error 0.08 0.053 0.054
(legal-unmarked kept / legal-unmarked enc.)
Mark Release Error 0.06 0.085 0.0%
(legal-marked released / legal-marked enc.)
Unmarked Sublegal Retention Error 0.0° 0.00 0.00
(sublegal-unmarked kept / sublegal-unmarked enc.)
Marked Sublegal Retention Error 0.0° 0.04 0.033
(sublegal-marked kept / sublegal-marked enc.)
2006-07 Unmarked Retention Error 0.08 0.034 0.092
(legal-unmarked kept / legal-unmarked enc.)
Mark Release Error 0.06 0.556 0.0°%
(legal-marked released / legal-marked enc.)
Unmarked Sublegal Retention Error 0.0° 0.001 0.001
(sublegal-unmarked kept / sublegal-unmarked enc.)
Marked Sublegal Retention Error 0.0° 0.007 0.011

(sublegal-marked kept / sublegal-marked enc.)

a. Method-2 Estimates are calculated assuming Rat&ase Error is zero.
b. FRAM algorithms assume no sublegal fish araimet.

Test Fishing Encounters

Beginning with the third season (2007-08) of theas 8-1 and 8-2 selective fishery, we
incorporated test fishing impacts into the FRAM mlodhputs were based on the monthly
average Chinook encounters determined from tesinfysdata in Areas 8-1 and 8-2 during the
2005-06 and 2006-07 seasomalfle 29. For each test boat, 150 Chinook encounters were
modeled per month. For each month of the Area@Bel8-2 selective fishery, 300 encounters
(150*2) were input into the “Non-Retention” sectiohthe FRAM.

Table 29. Average monthly Chinook encounters in the tesiglig during the 2005-06 and 2006-07 seasons of the
Areas 8-1 and 8-2 selective Chinook fishery.

Area Average Monthly Test Average Monthly Test Average Both Seasons
Fishing Encounters Fishing Encounters
2005-06 Season 2006-07 Season
8-1 64 253 159
8-2 42 172 107
Avg. Both Areas 53 213 133
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The monthly average using data from both seasorsl@& Chinook per area or 266 Chinook for
both areas combined. We are not proposing to chidmegenodeled test fishing encounter
estimate at this time.

Conclusions and Recommendations

Based on our evaluation of how well FRAM perfornegredicting key selective fishery
parameters during the 2005-06 and 2006-07 sea$dins Areas 8-1 and 8-2 selective Chinook
fishery, we conclude and recommend the following:

FRAM predicted total Chinook encounter estimated tiere within the range of
historical encounters. FRAM estimates of total @k encounters significantly
exceeded estimated total Chinook encounters fren2@05-06 creel estimates. For the
2006-07 season, FRAM estimates were similar to btethcreel estimates, but lower
than Method 1 creel estimates. Given this vaiitgbilve believe adjustments to the
inputs and methods by which FRAM predicts encosndee unwarranted at his time.

FRAM overestimated unmarked Chinook encountersnduroth seasons of the selective
Chinook fishery in Areas 8-1 and 8-2, when compavild both Method 1 and Method
2-based creel estimates.

FRAM overestimated landed catch of unmarked andkeada€hinook for both seasons,
when compared with both Method 1 and Method 2-baseel estimates.

FRAM is not designed to estimate sublegal retace#dh. However, creel survey
estimates produced from the 2005-06 and 2006-0sbssan Areas 8-1 and 8-2 provided
low estimates of unmarked sublegal retention emwbich are considered to have a minor
impact on exploitation rates, especially after getonverted to adult-equivalency. To
account for sublegal retention error in FRAM wotgduire a major restructure to
program catch algorithms, which we do not recomnedrttiis time.

Currently the exploitation rate scalars in FRAM i@wderize fishing power during 1989-
1993 as estimated in FRAM post-season runs relai#RAM base period “catch” and
stock abundances used in the 2002 and 2005 mddektians. We recommend
continuing the current method of developing fishieput scalars for at least one more
year until a pattern is apparent.

Based on two seasons of observed results produmedMiethod 1- and Method 2-based

creel survey estimates, we recommend reducing R#fVFinput parameter for unmarked

retention error to a value of 6%, to calculatepghedicted number of unmarked legal-size
Chinook that are retained in a selective fishery.

We recommend increasing the FRAM input parametemfark release error to a value of
10%, based on the two seasons of observed resui®as 8-1 and 8-2.

FRAM currently models 150 encounters per testfighioat and month. The average
number of actual test fishing encounters per anelan@onth was very close to the
modeled number of encounters. We recommend congrtoimodel 150 Chinook
encounters per test fishing boat and month.
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SECTION II: CONCLUSIONS and RECOMMENDATIONS

Sampling Adequacy

Dockside sampling and test-fishery components eftreas 8-1 and 8-2
selective fishery monitoring programs were succegsgfachieving agreed-to
sampling objectives.

Dockside and test-fishing efforts yield precisameates of key fishery
parameters in both the 2005-06 season and the @D06the Areas 8-1 and 8-2
selective Chinook fishery.

Sampling efficiencies should be pursued where ptessassuming such
efficiencies do not affect the integrity/reliabjlibf estimates. We recommend
the following:

o For the fourth year of the Areas 8-1 and 8-2 selec@hinook fishery,
conduct baseline sampling only and rely on CatctoRECard estimates,
instead of conducting intensive creel survey edesa

0 Share a test fishing vessel between Areas 8-1 éhtb&chieve cost
savings and sampling efficiencies, and yet rete@tipion levels that are
similar to the former sampling levels for mark ratel encounter rate
estimates.

Test Boats Emulating the Fleet?

Whether or not the Areas 8-1 and 8-2 test fishgratectlymimic the private
fleet in terms of angling behavior and Chinook amders remains equivocal.
We characterized the ability of test-boat anglersh like the fleet and
demonstrated similarity in some fishery parametiees mark rates and age
composition) where contrasts were possible. Howeve also found evidence
of small but statistically significant size-relatéelpartures for the legal-marked
component of test fishery and private-fleet (obsdrat dockside) encounters.

Opportunities for improved and more efficient cotlen of test fishing data
should be considered in the future. For examp@énstituted in November 2007,
spatial evaluations of test-fishery and privatetffleffort patterns should be
pursued for both in-season guidance and post-seasbmation.

Given that it is the most reliable (i.e., in teraiontrol over how data are
collected, logged, etc.) dataset on Chinook en@varavailable and the lack of
strong evidence suggesting otherwise, we recomrtetdhe analytical
assumptions associated with test fishery data bepsed at the present time. If
discrepancies are detected in future analysespppate measures should be
taken to modify sampling and/or correct for biases.
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Evaluating Method 1 versus Method 2

With the existing sampling program and Methods d 2ms starting points,
WDFW and tribal co-managers should work towardsugually agreeable
encounters and mortalities estimation framework.

The actual percent of released marked legal-ss&rerémains an unknown
parameter. We recommend modifying the docksidel arveys to query
anglers specifically about how many marked legaé-$ish they intentionally
released. This assessment will yield additionsibint on the utility of the
Method-2 estimator and may provide a representatieans for adjusting M2
estimates for release-related bias. However, wuiatg collected through this
approach will add a new assumption to M2 estim@tes that angler-reported
legal-marked Chinook releases are accurate; abregked Chinook release is a
low frequency but memorable event, this may be iobmconsequence).

Evaluating FRAM vs. Observed Estimates of SeleEisleery Parameters

FRAM predicted total Chinook encounter estimated tiere within the range of
historical encounters. FRAM estimates of total @k encounters significantly
exceeded estimated total Chinook encounters fren2@95-06 creel estimates.
For the 2006-07 season, FRAM estimates were sital&tethod 2 creel
estimates, but lower than Method 1 creel estima@&sen this variability, we
believe adjustments to the inputs and methods bghwFRAM predicts
encounters are unwarranted at his time.

FRAM overestimated unmarked Chinook encountersxduroth seasons of the
selective Chinook fishery in Areas 8-1 and 8-2, whempared with both Method
1 and Method 2-based creel estimates.

FRAM overestimated landed catch of unmarked anketb€hinook for both
seasons, when compared with both Method 1 and Me2Hmased creel estimates.

FRAM is not designed to estimate sublegal retace#dh. However, creel survey
estimates produced from the 2005-06 and 2006-05besan Areas 8-1 and 8-2
provided low estimates of unmarked sublegal rebargirror, which are
considered to have a minor impact on exploitatairs, especially after being
converted to adult-equivalency. To account forlegdl retention error in FRAM
would require a major restructure to program calgorithms, which we do not
recommend at this time.

Currently the exploitation rate scalars in FRAM @wderize fishing power during
1989-1993 as estimated in FRAM post-season ruativelto FRAM base period
“catch” and stock abundances used in the 2002 @88 éhodel calibrations. We

recommend continuing the current method of develpfishery input scalars for
at least one more year until a pattern is apparent.

Based on two seasons of observed results, we reeachreducing the FRAM
input parameter for unmarked retention error t@lae of 6%, to calculate the
predicted number of unmarked legal-size Chinook diha retained in a selective
fishery.
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We recommend increasing the FRAM input parametemiark release error to a
value of 10%, based on the two seasons of obseesedts in Areas 8-1 and 8-2.

FRAM currently models 150 encounters per test fighioat and month. The
average number of actual test fishing encountaraga and month was very
close to the modeled number of encounters. We rewand continuing to model
150 Chinook encounters per test fishing boat andtimo
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APPENDICES
Appendix A. Estimating monthly and season-wide mark-seledtsheery impacts
List A1l. Variable definitions and equations associated wigure Al.

Below are definitions and equations for all quasditused in estimating total mark-
selective fishery impacts under “Method 1” (definedhe main report on p. 16). The
sequence in the list builds from monthly estimafarsd variances) of encounters-by-
class (i.e., size/mark-status groups) to seasoe-fistiery-impact estimates. Where
appropriate, the inclusion/treatment of charterebdaancounters [kept plus released
Chinook; assumed the result of a complete census\{iith zero variance)] in estimating
particular quantities of interest is also providséele p. 13 in the main report body for
background on this topic); those instances aretedry the symbol t. Further,
estimation differences leading to “Method-2" estiesaof fishery impacts are also
identified where appropriate and are denoted bRrégarding notationi) symbols
follow those in Figure Al; ii) estimated quantitiggpear intalics; and iii) constants
(with an assumed variance of zero) are depictéxmblish-faced, italicized font.

A. Total and class-specific encounters estimation:

The first step towards quantifying mark-selectisgléry impacts by size/mark-status
class is the apportioning of Murthy-based estimatdstal Chinook encounters (the sum
of retained and released fis¥ipnthly Encounterfsin a given month to the appropriate
group using encounter-composition data collectetienWDFW test fisheryTest-fishery
Encounter Compositign

Monthly Encounters

Ei = Estimated total Chinook encounters for manthclusive of retained and released
individuals from all mark-status grougsyxi = marked-retained\yx; =
unmarked-retained\yr; = marked-released, atr = unmarked-released),
released Chinook of unknown mark statNg.(r), and apportioned unidentified
salmon Nausi, i.e., unidentified (to species) released salmothidt may have
been Chinook; apportioned by identified-releasexpprtions] derived using the
Murthy estimator.E; and its variance are estimated as:

(1)  E =Nwki + Nuki + Nvri + Nuri + Nunks + Nausi
(2)  var(E) =var(Nwvki) + var(Nuki) + var(Nuri) + var(Nuri) +
var(Nyns) + var(Naus))®

T If E is being estimated for the sake of characterigimgpunters in month(regardless of size-
mark status) alone, all charter encountesg,; (retained + released) should be incorporatediinto

3 variances for all quantities contributingEpunder Method-1 are defined in the Methods sectfdhe
main body of the report.
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above; otherwises a1 iS incorporated into class specific estimates, (if €lass-specific
encounters or mortalities are of interest).

T For Method-2, the total monthly encounter estimBteis obtained by: 1) combining the
marked-legal retention estimaté,_(;;) and the test-fishery-based estimate of the ptapoof at-
large Chinook that are marked and of legal sigg;( defined in 3 and 9 below) and 2) assuming
that anglers retain all legal-size, marked Chinpek, E; = Kiwi / puwi, With var(E) = (Kuwi 2/

PumiZ )*(var(Kowi) / Kuwi? + var(puwi) / puwid)]. This estimate is used in all subsequent Method
computations in a manner identical to MethoBs unless specified otherwise.

Test-fishery Encounter Composition

puvi = the test-fishery estimate of Chinook catch prapn comprised of legal (L),
marked (M) individuals during month

pi = the test-fishery estimate of Chinook catch prapn comprised of legal (L),
unmarked (U) individuals during monih

psmi = the test-fishery estimate of Chinook catch propo comprised of sublegal (S),
marked (M) individuals during month

psu = the test-fishery estimate of Chinook catch prapn comprised of sublegal (S),
unmarked (U) individuals during monih

For eachXY combination X = L and S and = M or U), test-fisherypxyis and
their variances are estimated as:

(3) Pxyi = Nxyi / 2 Nxvi, and
(4)  var(pxy) = [Pxvi*(1- pxv)] / (i-1),

wheren; = the total number of fish encountered by test$dating month.

Encounters by Size/Mark-status Class

E mi = estimated legal (L), marked (M) encountersmgyirnonthi
Eui = estimated legal (L), unmarked (U) encountersndunonthi
Esvi = estimated sublegal (S), marked (M) encountaersxd monthi
Esui = estimated sublegal (S), marked (U) encountersng monthi

For eachXY combination X = L andS andY = M or U), apportioned encounters
Exyi and a conservative estimate of its variarssmingxy; andExy; are
independent estimateare obtained from:

(5)  Exvi=E*pxvi .
(6)  var(Exyi) =var(E)* pxvi + Ei*var(pxy)

T If Exyiis being estimated for the purpose of charactegiziass-specific encounters during
monthi alone, charter encounters broken down by classH.natxyi (retained + released)] should
be incorporated into 5 above; otherwiBg,.xyiS are incorporated into estimators below (i.e., if
class-specific mortalities are of interest).

¥ var(Exy) (i.e., equation 6) includes an additional couacgcomponent [i.evar(E;)*var(pxy)]

for Method-2 estimates of apportioned encountersrgthatt; is derived from test-fishery data.
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B. Estimating Retained and Released Numbers lyMazk-status Class:

Before mortality can be estimated for each cldssnumber of fish retained and released
must be estimated. Class-specific retention eséisnare obtained by apportioning
Murthy estimates of marked and unmarked Chinoakimet in each monthto size
classesApportioned Estimates of Retention to Size Clas#as is achieved using
proportions estimated during dockside creel sur¢Ppskside Observations for
Apportioning Retained Catch to ClasReleases are then estimated as the difference
between class-specific total encounters and reteifistimating Release Numbers by
Clasy.

Dockside Observations for Apportioning RetainedoGdb Class

duvk = the estimated proportion of retained (kept,idarked (M) Chinook salmon that
were legal (L); based sseason-widelockside observations of marked Chinook
(as iSdSMK)

dsmk = the estimated proportion of retained (kept,idarked (M) Chinook salmon that
were sublegal (S)

The proportion of retained, marked fish in sizessha (X = L or S) and its
variance are estimated as:

(7)  dxmk = nNxmk / Z Nxmk
(8)  var(dxwk) = [dxmk*(1- dxmk)] / (Znxvk-1),

where nxuk andnxuk areseason-widéotal dockside counts of marked fish and
the subset of marked fish in size-cl¥ssespectively.

diuk = the estimated proportion of retained (kept, ldmarked (U) Chinook salmon that
are legal (L) ; estimated froseason-widelockside observations of unmarked
Chinook (as i9suk)

dsuk = the estimated proportion of retained (kept, W)marked (U) Chinook salmon that
are sublegal (S)

The proportions of retained, unmarked fish belogdo legal and sublegal size
classes are estimated as above (7 and 8) but sesasgpn-widelockside
observations on unmarked (U), not marked Chinotk@a.

Apportioned Estimates of Retention to Size Classes
Kuwi = estimated number of legal (L), marked (M) Clukdept in month
KLui = estimated number of legal (L), unmarked (U)r@lok kept in mont

The number of kept, marked encounters, markediiisize clasX (legal or
sublegal) and its variance is estimated as:

117



(9)  Kxwi = dxmc*Nwmki , ,
(10) var(KXMi) =Var(N|\/|Ki)* dXMK + NKMi *var(dXMK) - var(NMKi)* Var(dXMK)

wheredxvk and its variance are from 7 and 8 aboveldpg is the Murthy
estimate of retained marked fish for monttefined for 1 above.

Kswvi = estimated number of sublegal (S), marked (Mnh@bk kept in month
Ksu = estimated number of sublegal (S), unmarkedGkihook kept in month

The number of retained, unmarked fish belonginiggal and sublegal size
classes is estimated as above (9 and 10) usingrkadish proportions and
monthly Murthy-based retention estimates (and vaga).

Estimating Release Numbers by Class

Rumi = estimated number of legal (L), marked (M) Chikoeleased in month

R.ui = estimated number of legal (L), unmarked (U)r@lok released in month
Rswvi = estimated number of sublegal (S), marked (M)nGdk released in monih
Rsui = estimated number of sublegal (S), unmarkeddkipook released in month

For each size/mark-status cla€gcombination X = L andS andY = M or U),
the number fish encountered and released is esiihaet the difference of total
size/mark-status class encountéig, and retentionKxy;) during month. The
estimator and its variance are:

(11) Rxvi= Exvi—Kxy;
(12)  var(Rxyy) = var(Exyj + var(Kxy)

T Charter-reporte®yy;s are incorporated into equation 11 for compRtgestimation.

11 For Method-2R i is assumed to be zero with zero variance (i.gleasiretain all legal-size,
marked fish); all otheRxy;s are estimated using equations 11 and 12, buthétihod-2-specific
EXYiS-

C. Estimating Total (and Class-specific) Monthhde&Season-wide Mortality

The final step towards quantifying mark-selectighéry impacts is the application of
assumed mortality ratedgsumed Mortality Rates for Retained and Relea$@aoOk to
class-specific retention and release estimates.

Assumed Mortality Rates for Retained and Releas$@aoGk

mg = retention mortality rate, 100% for all retain€dinook

sfm. = release mortality rate for legal (L) Chinooksased to be a constant 15%
sfms = release mortality rate for sublegal (S) Chinadsumed to be a constant 20%
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Retention-mortality Estimates

Myvki = estimated number of mortalities due to directvést of legal I(), marked )
Chinook in month; the point estimate and variance are equivaleHKi {p given
thath =1.00 (i.e.J\/ILMKi = KLMi*mK).

M_uki = estimated number of mortalities due to direcvbst of legal (), unmarked ()
Chinook in month; the point estimate and variance are equivaleKi gpgiven
thath =1.00 (i.e.MLUKi = KLUi*mK).

Mswmki = estimated number of mortalities due to directbst of sublegals), marked )
Chinook in month; the point estimate and variance are equivaleK&tp given
thath =1.00 (i.e.J\/ISMKi = KSMi*mK).

Msuki = estimated number of mortalities due to direetvést of sublegalS), unmarked
(U) Chinook in month; the point estimate and variance are equivaleKitp
given thath =1.00 (i.e.MgUKi = Ksu* mK).

T Charter-reporte®yy;s are added to the appropriatgyMor complete retention-mortality
estimation.

Release-mortality Estimates

Mymri = estimated number of post-release, fishery-rdlatertalities of encountered
legal ), marked 1) Chinook in month

M_uri = estimated number of post-release, fishery-rélatertalities of encountered legal
(L), unmarked () Chinook in month

Mswmri = estimated number of post-release, fishery-rdlatertalities of encountered
sublegal §), marked K1) Chinook in month

Msur = estimated number of post-release, fishery-rélatertalities of encountered
sublegal §), unmarked () Chinook in month

An estimate of release mortality for size/markisgaclassXY (X =L or S,Y=M
or U) in monthi and its variance is obtained from:

(13) Mxwri = Rxyi*sfmy ,
(14) var(Mxyri) = varRxyi)* sfmy

Season-wide Total and Class-specific Mortality fation

Miota = Season-wide Chinook mortality due to the seledistgery; this parameter and its
variance Yar(Ma)] are computed as the sum of all monthly retenfidv;)
and release mortalityxvri) estimates and variances, respectively, foddhéX
=L or S,Y =M or U) size/mark-status groups; similarly, nadity estimates and
variances for subgroups of interesty, unmarked, sublegal ChinodWgsy-tota)
are estimated by summing monthly estimates/varmaceoss the season for that
class.

The standard error (SE), coefficient of variat{@V), and 95% confidence
interval aboutViita (@and all other parameteédefined herein) are obtained from:
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(15) SE@=(9"?
(16) CV(6 =[SE(©) / 8]1L00
(17) 95% Cl =0+ 1.96*SE@®)
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Figure Al. Graphical representation of the estimation apprased to quantify

monthly encounters and mortalities by size/markustaategory for the Areas 8-1/8-2
mark-selective Chinook fishery. Boxes depict alanu estimates (encounters,
mortalities) whereas the mathematical operatiopscted on intermediate connector
lines are estimator formulae for subsequent baxewig from left to right). Gray ovals
represent points in the total encounter and moytastimation sequence where Methods
1 and 2 diverge. Variable and parameter namesplate formulae, and variances
(where appropriate) are defined in List A1. Bodadd, italicized symbols are constants,
all others are estimated quantities. Total monthdytality is the sum dfix; andMg;;

the season-wide estimate is the sum of all morasiynates.
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Appendix B. Analytical assumptions required for estimating batffort, and mortality for the Areas 8-1 and 8&lective
Chinook fishery under WDFW'’s selective fishery ntoning approach.

Likelihood
Assumption Tested of Likely
Number Description previously violation importance Comments

Assumption 1 Boat surveys provide unbiased estisnate N Low High Indirect evaluations suggest the lattspect
of access-site size measures and out-of- of this assumption (i.e., regarding the out-
frame effort proportions of-frame proportion) is true in a relative

sense (WDFW unpublished data).

Assumption 2 Relative angling effort originatingrfin a Y Low Moderate  Simulations by Conrad and
particular site (i.e., site-size) is Alexandersdottir (1993) demonstrate that
proportional to catch landed at that site mis-specification of size measures leads to

precision but not bias issues.

Assumption 3 All anglers exiting the fishery are N Moderate High The accuracy of angler-reportedanters,
interviewed and accurately report retained particularly releases during high-encounter
and released encounters (missed boats are periods, is uncertain but important
dealt with analytically assuming average
values)

Assumption 4 CPUE does not differ between in-frame N Unknown  Unknown Likely difficult, if not impossie, to test.
and out-of-frame access sites

Assumption 5 Anglers retain all legal-marked Chikoo N High Low Empirical estimates for avid anglers gest
encountered intentional legal-marked release rates are

~10%; unintentional legal-marked release is
unknown.

Assumption 6 Test-fishery and private-fleet enceunt N Low High Preliminary analyses of length-frequency
composition (i.e., frequency by size/mark- distributions, age-data, and overall mark
status class) is identical. rates suggest both test fishers and the

private fleet are accessing a similar pool of
fish (to evaluate in greater detail in the
future).

123






Appendix C1. Monthly fishing effort and Chinook encounter estiesaand variances for private-fleet anglers dutliregAreas 8-1
and 8-2 selective Chinook fishery in the 2005-06 2006-07 seasons.

Stat.

Fishing effort (total trips)

Chinook Retention (totals),
by mark status

Chinook Releases (totals),
by mark status

uniD'd
SeasorireaMonth Date Range |boatsv(boats, anglers v(anglersmarked v(mark.) unmarkedv(unmark.)| marked v(mark.) unmarkedv(unmark.) unknown v(unk.) salmon v(uniD'd)
2005-68-1 Oct Oct 1-30 63730361 1154 93852 41 399 0 0 130 3725 88 1442 109 1802 8 8 5
Nov Oct 31-Nov 2200 913 350 2387 44 705 0 0 26 148 49 224 25 44 0 0
Dec Nov 28-Dec 31 2362368 427 9272 49 539 0 0 65 542 68 671 36 115 0 0
Jan Jan 1-29 1851442 325 4556 43 260 0 0 39 769 36 192 59 457 0 0
Feb Jan 30-Feb 26 3472879 640 12068 109 587 0 0 44 99 122 645 72 475 0 0
Mar Feb 26-Mar 26411 13958 702 39675 35 195 0 0 19 38 51 164 64 965 0 0
Apr  Mar 27-Apr 30187 610 376 3284 21 50 0 0 19 37 24 42 21 17 0 0
8-2 Oct Oct1-30 14846275 2911 65302 27 84 2 3 15 4 17 5 298 711 101 417
Nov Oct 31-Nov 2183 1095 338 3347 21 2 2 0 0 0 14 21 49 63 4 5
Dec Nov 28-Dec 31 2531581 465 4310 87 261 7 9 26 40 76 494 144 2248 0 0
Jan Jan 1-29 3061176 575 3377 137 625 5 12 88 80 183 374 159 1997 00
Feb Jan 30-Feb 26 657045 1280 4491 203 590 11 23 150 387 201 744 227 8 220 0
Mar Feb 26-Mar 26648 1516 1274 7526 84 67 6 6 65 217 120 714 109 103 7 2
Apr  Mar 27-Apr 30763 2020 1486 15229 133 233 7 2 55 241 89 118 113 353 00
2006-78-1 Oct Oct 1-28 4445188 829 17741 50 351 4 7 808 55398332 10484 1289 122493 O 0
Nov Oct 29-Dec 3| 110 721 195 2079 13 36 0 0 167 3846 61 259 147 3772 0 0
Dec Dec4-Janl 174 440 310 1522 54 179 0 0 477 5377 221 1566 214 2330 0
Jan Jan 2-28 145334 287 1955 22 69 0 0 235 3692 97 854 175 3823 0 0
Feb Jan 29-Feb 25 19&768 405 13282 25 70 4 10 416 22432167 5810 370 21409 O 0
Mar Feb 26-Apr 1| 389 8266 762 32669 74 94 4 14 654 42527340 26565 605 6293 0 0
Apr  Apr 2-30 337 1804 667 8089 78 171 0 0 502 12016221 783 361 1799 0 0
8-2 Oct Oct1-28 11141089 2128 3424 49 19 4 0 793 30129433 2549 2112 3814 3012 67055
Nov Oct 29-Dec 3| 200 286 384 953 30 14 1 0 228 1674 98 1430 510 6366 192291
Dec Dec4-Janl 359239 632 1284 105 26 3 4 960 8659 494 2732 859 2719 29
Jan Jan 2-28 338669 649 2404 127 53 3 0 574 3699 212 163 699 1244 6 780
Feb Jan29-Feb 25 58®835 1118 11156 114 231 2 2 588 15102190 457 1167 16530 24 93
Mar Feb 26-Apr1| 6863436 1334 11458 258 762 3 0 827 17418281 2632 1480 15824 89 88
Apr  Apr 2-30 759 1521 1490 5801 139 148 4 3 413 553 172 127 1059 2 52634 33
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Appendix C2. Monthly fishing effort and Chinook encounter detdor charter anglers
fishing in the Areas 8-1 and 8-2 selective Chinéiskery during the 2005-06 and 2006-

07 seasons.
Fishing effort Chinook Retention (censused totals), Chinook Releases (censused totals),
(total trips) by size/mark-status by size/mark-status
Stat. legal- legal- sublegal- sublegal-| legal- legal-  sublegal- sublegal-
Season Area Month Date Range boats anglers| marked unmarked marked unmarked| marked unmarked marked unmarked
2005-6 8-1 Oct Oct 1-30 0 0 0 0 0 0 0 0 0 0
Nov  Oct 31-Nov 27 0 0 0 0 0 0 0 0 0 0
Dec Nov 28-Dec 31 0 0 0 0 0 0 0 0 0 0
Jan Jan 1-29 1 2 0 0 0 0 0 3 2 1
Feb Jan 30-Feb 26 0 0 0 0 0 0 0 0 0 0
Mar Feb 26-Mar 26 0 0 0 0 0 0 0 0 0 0
Apr Mar 27-Apr 30 0 0 0 0 0 0 0 0 0 0
8-2 Oct Oct 1-30 8 29 10 0 0 0 1 4 10 4
Nov  Oct 31-Nov 27 5 15 6 0 0 0 0 2 3 3
Dec Nov 28-Dec 31 10 36 20 0 0 0 2 15 16 5
Jan Jan 1-29 3 11 21 0 0 0 0 9 14 4
Feb Jan 30-Feb 26 4 13 3 0 0 0 1 1 6 0
Mar Feb 26-Mar 26 4 11 2 0 0 0 1 3 15 4
Apr Mar 27-Apr 30 19 75 16 0 0 0 3 11 12 5
2006-7 8-1 Oct Oct 1-28 0 0 0 0 0 0 0 0 0 0
Nov  Oct 29-Dec 3 0 0 0 0 0 0 0 0 0 0
Dec Dec 4-Jan 1 0 0 0 0 0 0 0 0 0 0
Jan Jan 2-28 0 0 0 0 0 0 0 0 0 0
Feb Jan 29-Feb 25 0 0 0 0 0 0 0 0 0 0
Mar Feb 26-Apr 1 0 0 0 0 0 0 0 0 0 0
Apr Apr 2-30 0 0 0 0 0 0 0 0 0 0
8-2 Oct Oct 1-28 16 58 15 0 0 0 1 3 253 95
Nov  Oct 29-Dec 3 2 8 1 0 0 0 3 1 31 9
Dec Dec 4-Jan 1 7 23 15 0 0 0 0 2 128 17
Jan Jan 2-28 2 6 5 0 0 0 0 1 29 4
Feb Jan 29-Feb 25 1 3 1 1 0 0 0 0 3 2
Mar Feb 26-Apr 1 0 0 0 0 0 0 0 0 0 0
Apr Apr 2-30 3 15 2 0 0 0 0 0 4 1
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Appendix C3. Test fishery fishing effort and Chinook encourdetails forthe Areas 8-1
and 8-2 selective Chinook fishery, 2005-06 and 2008easons. Effort can be expressed in
terms of angler trips by multiplying days fished2y¥i.e., 2 samplers fished on all sample days).

Fishing effort Total Chinook encounters
Stat. hours days legal- legal- sublegal- sublegal-
Season Area Month  Date Range fished fished marked unmarked marked unmarked
2005-6 8-1 Oct Oct 1-30 103 20 4 0 28 14
Nov  Oct31-Nov27 84 16 11 12 27 19
Dec Nov 28-Dec 31 111 19 9 4 9 17
Jan Jan 1-29 89 19 17 18 43 37
Feb Jan 30-Feb 26 107 17 23 7 25 16
Mar Feb 27-Mar 26 85 18 14 5 40 27
Apr Mar 27-Apr 30 164 31 7 7 5 5
8-2 Oct Oct 1-30 95 17 1 3 24 14
Nov  Oct31-Nov27 75 13 8 8 22 10
Dec Nov 28-Dec 31 82 14 14 9 5 9
Jan Jan 1-29 43 10 16 11 14 6
Feb Jan 30-Feb 26 89 17 14 11 19 6
Mar Feb 27-Mar 26 62 15 8 8 17 11
Apr Mar 27-Apr 30 135 22 8 4 13 4
2006-7 8-1 Oct Oct 1-28 143 26 28 8 339 240
Nov  Oct 29-Dec 3 16 5 13 3 79 44
Dec Dec 4-Jan 1 98 25 21 6 132 63
Jan Jan 2-28 122 30 35 18 179 80
Feb Jan 29-Feb 25 110 22 33 11 136 63
Mar Feb 26-Apr 1 69 21 43 14 49 28
Apr Apr 2-30 92 23 26 16 44 23
8-2 Oct Oct 1-28 111 20 9 5 306 172
Nov  Oct 29-Dec 3 34 9 2 2 92 47
Dec Dec 4-Jan 1 68 13 7 0 114 49
Jan Jan 2-28 44 9 3 0 59 34
Feb Jan 29-Feb 25 76 15 9 2 56 26
Mar Feb 26-Apr 1 79 14 10 3 60 36
Apr Apr 2-30 89 16 19 4 63 17
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Appendix D1. Within-area and -year age-composition results tmkdide-sampled
marked Chinook salmon caught in the Areas 8-1 aBd@8lective Chinook fishery
during the 2005-06 and 2006-07 seasons.

2005-06 Age Composition

2006-07 Age Compositio

Area Month 21 22 31 32 41 42 5221 22 31 32 41 4252

8-1 October 9 0 0 6 0 0 ( 8 1 5 2 0 0 O
November 8 0 0 2 0 0 0 4 0 1 2 0 0O o
December 8 0 1 3 0 0 0 7 0 4 3 0 0O o
January 0 0 22 1 2 5 ( 0 0 10 0 4 0O O
February 0 0 38 1 2 14 1 0 0 10 1 1 1 0
March 0 0 19 1 0 1 0 1 0 23 7 11 2 0
April 0 0 4 2 1 1 0 0 0 21 12 6 6 0
AreaTotal 25 O 84 16 5 21 1 20 1 74 27 22 9 O
% of
total 16.6 0.0 55.6 10.6 3.3 139 0.7|13.1 0.7 48.4 17.6 144 59 0.0

8-2 October 16 O 3 2 0 0 ( 18 1 9 2 0 2 0
November 8 0 3 4 0 0 0l 11 0O 4 2 0 0O O
December 32 0 1 12 0 0 0 39 1 9 5 0 0 0
January 0 0 45 0 10 13 D 0 0 57 1 6 3 0
February 0 0 97 1 9 18 0 0 50 7 5 2 0
March 0 0 50 1 1 6 0 0 0O 89 14 11 4 O
April 0 0 49 2 6 5 0 0 0 53 16 11 1 O
AreaTotal 56 0 248 22 26 42 (Q 68 2 271 47 33 12 O
% of
total 142 0.0 629 56 6.6 10.7 0.0|15.7 0.5 62.6 109 7.6 2.8 0.0

CombinedGrand

Areas Total 81 0 3322 38 31 63 1 88 3 345 74 55 21 O
% of
total 149 0.0 60.9 7.0 57 116 0.2|15.0 0.5 589 126 94 3.6 0.0
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Appendix D2. Within-area and -year age-composition details farkad Chinook
encounters sampled in the test fishery during trea# 8-1 and 8-2 selective Chinook
fishery, 2005-06 and 2006-07 seasons.

2005-06 Age (GilbertRich) Compositior

2006-07 Age (Gilbert-Rich) Composition

Area Month 11 21 2231 32 4142 51(11 21 22 3132 4142 5.1

8-1 October 12 11 5 0 0 0O O D 15&1 119 5 4 0O 0 O
November 3 15 4 0 3 0O O 0 26 7 9 0 2 0O 1 o0
December 8 16 O 1 4 O O O 949 29 58 2 3 0O 0 O
January 0383 0 23 4 1 0 0 95 O 399 3 7 O
February 027 0 19 4 2 2 0 0 63 0O 244 2 6 O
March 020 0 11 4 0 1 0 16 0O 128 4 2 O
April 0 1 0 9 5 0O 1 o0 O 34 0 1310 5 4 O
AreaTotal 23 1239 63 24 3 4 0 278295 186 97 190 14 20 O
% of
total 9.2 494 3.6 253 9.6 1.2 1.6 0.0|/25.7 27.3 17.2 9.0 176 1.3 1.9 0.0

8-2 October 12 9 3 1 0 O 0O 0 1921 125 3 3 0O 0 O
November 9 11 4 1 3 0O O 0 25 3 10 O 0 0O 0 O
December 2 10 1 2 4 O O O 81 17 39 O 1 0O 0 O
January 00 0 23 3 2 4 0 0 18 0 9 48 0 O
February 0 6 0 13 7 0 1 D 0 22 0 9 23 3 O
March 0 8 0 14 1 0 1 ( 0 27 0 8 18 0 1
April 0 2 0 6 4 2 1 0 0 47 0O 17112 3 0 O
AreaTotal 23 46 8 60 22 4 7 0 29855 174 46 104 6 1 O
of
total 13.527.1 47 35.3 129 2.4 4.1 0.0/38.0 19.8 22.2 59 13.3 0.8 0.1 0.0

CombinedGrand

Areas Total 46 169 17 123 46 7 11 0 | 576 450 360 143 294 20 21 O
of
total 11.0 40.3 4.1 29.4 11.0 1.7 2.6 0.0/30.9 241 19.3 7.7 15.8 1.1 1.1 0.0
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Appendix D3. Within-area and -year age-composition details fonarked Chinook
encounters sampled in the test fishery during trea# 8-1 and 8-2 selective Chinook
fishery, 2005-06 and 2006-07 seasons.

2005-06 Age (GilbertRich) Composition

2006-07 Age (Gilbert-Rich) Composition

Area Month 11 21 2231 32 4142 51(11 21 22 3132 4142 5.1
8-1 October 7 3 3 0 0 0O O 0 15012 68 2 1 O 0O O
November 6 10 2 0 2 0O O 0 13 2 8 0 1 0O 0O O
December 13 11 1 0 0 0O O O 56 11 21 O 0 0O 0O O
January 029 0 20 O O 0O p o 55 0 1380 6 1 O
February 020 O 9 5 0O 0 0O 0 3 0 1m2 2 0 O
March 011 ©O 4 1 0 0 ( 0 14 0 3 11 3 3 1
April 0 2 0 8 3 0O 0O 0 O 19 0 102 6 1 O
AreaTotal 26 86 6 41 11 0 O D 21947 97 43 57 17 5 1
% of
total 15.350.6 3.5 24.1 6.5 0.0 0.0 0.0/37.4 25.1 16,6 7.3 9.7 29 0.9 0.2
8-2 October 12 3 1 0 0 O O D0 1258 44 1 0 0O 0O O
November 4 8 0 2 0 0O 0 0 18 0 2 0 0 0O 0O O
December 5 11 1 0 1 0O O 0 44 2 10 O 0 0O 0O O
January 0 1 0 13 1 1 0 O 0 19 0 2 14 1 0 O
February 0 4 0 11 1 0O 0 0 0 21 O 1 7 0O 0O O
March 0 4 0 8 4 0O 1 (@ 0 21 0 3 7 0O 0O O
April 0 0 0 2 1 0O 0O 0 O 14 0 4 1 0O 0O O
AreaTotal 21 31 2 36 8 1 1 0 1875 56 11 29 1 0 O
of
total 21.031.0 2.0 36.0 8.0 1.0 1.0 0.0/50.7 23.0 15.2 3.0 7.9 0.3 0.0 0.0
CombinedGrand
Areas Total 47 117 8 77 19 1 1 0| 406232 153 54 86 18 5 1
of
total 17.4 43.3 3.0 285 7.0 0.4 0.4 0.0/425 24.3 16.0 57 9.0 1.9 05 0.1
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Appendix E1. Method-1 Chinook encounters apportioned to siaekrstatus groups, Areas 8-1 and 8-2 selectivedgtifishery in the 2005-06 and 2006-07 seasons.
Note We did not adjust apportioned estimates whenthegeeleases were estimated; this phenomenon sgasred to be the result of sampling error thaegigible on a full-season basis.

| 2005-06 Season M1 Chinook Encounters, by size/mark-status class Hdfvested Chinook (= retention mortality), by #mark-status clags Released Chinook, by size/matksstlass

Stat
Arez Month Date Range LMW(LM) LU v(LU) SM v(SM) SUv(SU)Totalv(Total) LM v(LM) LU v(LU) SM v(SM) SU v(SU) Total v(Total) [LM v(LM) LU v(LU) SM v(SM) SU v(SU) Total v(Total)

8-1 Oct Oct_1-30 33 306 0 0O 22935001141353 376 7426| 37 317 O 0 5 6 0 0 41 322 -4622 0 0 224 3505 1141353 335 5481
Nov Oct _31-Nov_2723 69 25 78 56 244 40146 144 1122 | 39 560 0 0 5 9 0 0 44 569 -1629 25 78 52 254 40 146 100 1106
Dec Nov_28-Dec 3150 321 22 135 50 321 95662 218 1867 | 44 428 O 0 5 8 0 0 49 436 7 749 2235 45 329 95662 169 1875
Jan Jan_1-29 26 71 31 77 68 299 58234 183 1678 | 38 207 0 0 5 4 0 0 43 211 -1278 31 77 63 303 58 234 140 892
Feb Jan_30-Feb 26112 566 34 170 122 616 78 392 347 1805| 97 472 0 0 12 14 0 0 109 486 151038 34 170 110 630 78 392 238 2231
Mar Feb_27-Mar 2628 82 10 23 79 378 53207 169 1362 | 31 155 0 0 4 3 0 0 35 158 -4237 10 23 75 381 53 207 134 848
Apr  Mar_27-Apr 3025 77 25 77 18 58 18 58 85 146| 19 40 0 0 2 1 0 0 21 41 6 118 2%7 15 59 18 58 64 312
SeasonTotal 297 1493 147 561 622 5417 456 30521522 15406{304 2179 O 0 38 44 0 0 342 2223 | -83672 147 561 585 5461 456 3052 1180 12746

8-2 Oct Oct_1-30 22 121 37 349 27316661571285 489 1224 | 36 76 2 3 1 0 0 0 39 79 -1497 35 352 272 1666 1571285 450 3500
Nov Oct _31-Nov_2721 26 17 26 44 62 22 32 104 91 26 2 2 0 1 0 0 0 29 2 -528 15 26 43 62 22 32 75 149
Dec Nov_28-Dec 31511192 98 772 62 431 88772 398 3052|102 235 7 9 5 2 0 0 114 246 481427 91 781 57 433 88 772 284 3413
Jan Jan_1-29 216 19551431444 184 1762 77 842 620 3088 | 151 563 5 12 7 4 0 0 163 578 6532518 1381456 177 1766 77 842 457 6581
Feb Jan_30-Feb 26226 27351752292 307 3301 95 1380 803 1973|195 534 11 23 11 7 0 0 217 564 313269 1642316 296 3307 95 1380 586 10272
Mar Feb_27-Mar_2674 566 74 566 1661008102 736 416 1108 | 82 61 6 6 4 1 0 0 92 68 -7627 68 571 162 1009 102 736 324 2943
Apr  Mar_27-Apr_3(129 1196 66 687 1901582 60 687 444 947 |142 211 7 2 7 3 0 0 156 215| -13407 59 689 183 1585 60 687 288 4369
SeasonTotal 838 7792 61061371227 981260057353274 11482733 1681 40 55 37 16 0 0 810 1752 | 1049473 5706191 1190 9828 6005735 2464 31227

| 2006-07 Season M1 Chinook Encounters, by size/mark-status class Hedvested Chinook (= retention mortality), by émark-status class Released Chinook, by size/matlsstlass

Stat

AreaMonth Date Range | LM/(LM) LUV(LU) SM Vv(SM) SU v(SU) Total v(Total| LM v(LM) LU v(LU) SM v(SM) SU v(SU) Total v(Total) |LMv(LM) LUV(LU) SM Vv(SM) SU v(SU) Total v(Total)
81 Oct Oct 128 [113 828 32161 1369 5982969 311322483 1887334 274 3 4 6 6 1 2 54  287| 69102 29 165 136359836 96831134 2429 92237
Nov Oct 29-Dec $6 161 8 27 220 2823 123 1028 387 7914 11 28 0 0O 22 0 O 13 29 | 25189 8 27 219 2823 1231028 375 4068
Dec Dec 4-Jan 1091 446 26118 574 4359 274 1619 966 9453 47 141 0 0 6 4 O 04 5146 |44 587 26 118 568 4364 2741619 912 6688
Jan Jan 2-28 59 196 3077 303 2997 136 726 529 843§ 19 54 0 O 3 1 0 0 22 6 540 250 30 77 301 2998 136 726 507 4051
Feb Jan 29-Feb 2133 1385 44274 550 16559255 4108 982 49733 22 55 3 5 3 1 1 2 29 63 111 1420279 547 16561 253 4109 953 22389
Mar Feb_26-Apr 1538 123771752800 613 1499850 6788 1676 75493 65 77 3 7 9 5 1 2 78 90  4734PAB2807 604 14999 349 6790 1598 37050
Apr  Apr 2-20  [277 3112 1711884 469 5417 245 2740 1162 14y68 697 1 O 9 6 0 O 78 143 | 208 324911884 460 5423 2452740 1084 13295
SeasonTotal 1248185044875341 4098 10697923581408185 35452278 767 8 16 37 25 4 6 328 813 | 9701924795357 406110700£234748146 785779778
82 Oct Oct 128 [133 1534 68851 4235 596922333316416770 10356659 16 3 0 5 1 1 0 67 17 | 74550 65 851 423059693233331641 670293735
Nov Oct 29-Dec 319 113 16113 716 6708 359 3035 1110 11776 28 11 1 O 3 0O 0 033 12 | -9 124 15 113 713 6708 3593035 1078 9980

Dec Dec_4-Jan_1(115 1403 2 O 1757 1408317 8343 2592 14163 109 24 3 3 10 2 0 0 123 30 6 14271 3 1747 14088 717 8343 2469 23861
Jan Jan_2-28 57 904 1 O 1061 9273 599 7534 1718 5936 1147 3 0 12 4 0 0 135 51 -62951 -2 0 1049 9277 5987534 1583 17762
Feb Jan_29-Feb 2203 4433 461009 1258 2306%85 120482092 32414 104190 3 1 11 5 0 0 118 196 | 994623 43 1010 1247 23074 58512048 1973 40754
Mar Feb_26-Apr_1270 6973 812168 1618 3091071 216952939 36724 233633 3 0 25 20 0 0 261 653 | 367606 78 2169 1592 30937 97021695 2677 62406
Apr  Apr_2-29 338 5095 711222 1117 1000801 4644 1827 6126 | 127124 3 3 14 5 1 0 144 132 | 211 521%8 1224 1104 10013 301 4644 1683 21101
SeasonTotal 1135204522845362 1176315375258889391904821070580 1045 18 8 81 37 3 1 882 1091 | 354214928653711168:15378%58628894118166 269600
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Appendix E2. Method-2 Chinook encounters apportioned to siagfrstatus groupgireas 8-1 and 8-2 selective Chinook fishery in2885-06 and 2006-07 seasons
Note We did not adjust apportioned estimates whenthegeeleases were estimated; this phenomenon sgsred to be the result of sampling error thagéggigible on a full-season basis.

| 2005-06 Season M2 Chinook Encounters, by size/mark-status class  Hd&ested Chinook (= retention mortality), by émark-status clags Released Chinook, by size/mark-status class
Arez MonthDate Range LM(LM) LU v(LU) SM v(SM) SU v(SU) Totalv(Total)) LM v(LM) LU v(LU) SM v(SM) SU v(SU) Total v(Total) [LMv(LM) LU v(LU) SM v(SM) SU v(SU) Totalv(Total)
8-1 Oct Oct_1-30 37 317 0 O 256 31682288516 420 82992| 37 317 0 o0 5 6 0 O 41 322 0 0 0 (@51 316881288516 379 40204
Nov Oct_31-Nov_2B9 560 43935 96 4300 68202 246 26704| 39 560 0 0 5 9 0 O 44 569 0 0 43 9Bb 4310 68 2202 202 7447
Dec Nov_28-Dec_3#4 428 19204 44 762 822354 189 11172| 44 428 0 0 5 8 0 0 49 436 0 0 19 288 769 82 2354 140 3328
Jan Jan_1-29 38 207 44393 99 1936 841460 265 12864| 38 207 0 0 5 4 0 O 43 211 0 0 44 398 1940 84 1460 222 3793
Feb Jan_30-Feb 2¢97 472 30184 105 1182 6888 300 7173 | 97 472 0 O 12 14 0 0 109 486 00 30 1% 1196 68 588 191 1967
Mar Feb_27-Mar 281 155 1151 89 1854 60889 191 8077 | 31 155 0 0 4 3 0 O 35 158 0 0 11 51 B3%7 60 889 156 2797
Apr  Mar_27-Apr_3(19 40 19114 13 69 1369 64 907 19 40 0 o0 2 1 0 O 21 41 00 19 114 11 7Q3 69 43 253
SeasonTotal 3042179 1651881 702 4178603160781674149889(304 2179 0 O 38 44 0 O 342 2223 0 0 1881 66441830 50316078 133259789
8-2 Oct Oct_1-30 36 76 818431 624 427098362149238111128689(36 76 2 3 1 0 0 O 39 79 00 79 8434 622709836449238106%84771
Nov Oct_31-Nov_216 2 2286 58 408 28119 133 1585 | 26 2 2 0 1 0 0 O 29 2 0 0 20 86 57 408 119 104 613
Dec Nov_28-Dec_3102235 68468 45 223 58468 274 3806 | 10235 7 9 5 2 0 O 114 246 00 61 477 41 225 58 4680 16470
Jan Jan_1-29 151563 981167 128 1634 53%30 429 10973| 15563 5 12 7 4 0 O 163 578 00 93 1179 1PEB8 53 530 266 3347
Feb Jan_30-Feb_ 26195534 1523178 267 6822 82470 697 31546| 19%34 11 23 11 7 0O O 217 564 00 BPD1 2566828 82 1470 480 11499
Mar Feb 27-Mar 282 61 831386 184 4322 1132202 462 21884 82 61 6 6 4 1 0 0 2 0968 0 0 77 1391 18@323 112202 370 7917
Apr  Mar_27-Apr_3(142211 741310 217 6325 68310 501 22310| 14211 7 2 7 3 0 O 156 215 00 67 1311 24827 68 1310 345 8948
SeasonTotal 7331681 57716025152M6832764155337359/378991733 1681 40 55 37 16 0 0 810 1752 0 0 $80801485446848784653372781618265
| 2006-07 Season M2 Chinook Encounters, by size/mark-status class Hd&ested Chinook (= retention mortality), by #mark-status class Released Chinook, by size/matlsstlass
AreaMonthDate Range | LM(LM) LU v(LU) SM v(SM) SU v(SU) Totalv(Total))LM v(LM) LU v(LU) SM v(SM) SU v(SU) Total v(Total) [LMv(LM) LU v(LU) SM v(SM) SU v(SU) Totalv(Total)
8-1 Oct Oct_1-28 44 274 13 48 536 50394 379 25434 972 16460344 274 3 4 6 6 1 2 54 287 0 0 162 530 50400 378 25436 918 75888
Nov Oct_29-Dec_311 28 3 4 69 1393 38 447 121 4231 11 28 0 0 2 1 0 0 13 29 0 0 3 4 67 1393 38 447 108 1844
Dec Dec_4-Jan_1{47 141 13 49 297 9670 142 2370 499 26583 47 141 O 0 6 4 0 0 54 14p 0 0 48 290 9674 142 2370 446 12093
Jan Jan_2-28 1954 10 22 100 1696 44 352 173 508 19 54 0 0 3 1 0 0 22 56 0 0 2» 97 1697 44 352 151 2072
Feb Jan_29%eb 2{22 55 7 12 91 1176 42 267 162 3669 22 55 3 5 3 1 1 29 2 63 0 0 5 17 88 1177 41 269 133 1464
Mar Feb_26-Apr_165 77 21 44 74 259 42 112 203 140 65 77 3 7 9 5 1 2 78 90 O 18 51 65 264 41 114 125 429
Apr  Apr_2-29 69 137 42 202 117 981 61 346 289 4877 69 137 O 0 9 6 0 0 78 143 0 @ 202 108 988 61 346 211 1536
SeasonTotal 278767 110 382 128265569 749 29329 2419210444278 767 8 16 37 25 4 6 328 813 0 0 101 398 1245 65593 729334 2091 95325
8-2 Oct Oct_1-28 59 16 27 188 1746265038 934 85535 2767678031 59 16 3 1 5 1 1 1 67 18 0 0 2889 1741 26503P33 85536 2699350763
Nov Oct_29-Dec_328 11 28 757 1291819043 653 218104 20011963824 28 11 1 0 3 0 1 0 33 13 0 0 Z&7 1288 81904352 218105 19681037905
Dec Dec_4-Jan_1{109 24 2 0 1666339012678 67747 2455738593109 24 2 3 0 2 1 1 123 30 0 0O 0 3 16563390B¥7 67748 2332406765
Jan Jan_2-28 11947 1 0 2278696778129%84570 36934404115 119 47 0 0 12 4 3 0 135 50 0 0 1 0 22621696712P5584570 35582281351
Feb Jan_29%eb 2{104 190 24 322 645 52098 300 13080 1073135528104 190 3 1 11 5 0 0 118 196 0 0 21324 634 52103 300 13080 955 65506
Mar Feb_26-Apr_1233 633 7021061399216933 839 85995 2541667112233 633 0 0 25 20 3 0 261 653 0 0 7@1061373 216953836 85995 2280305054
Apr  Apr_2-29 127124 26 204 419 9898 113 1265 685 23593 127 124 3 3 14 5 0 0 144 132 0 0 23207 405 9904 113 1265 541 11375
SeasonTotal 7801045 179 357794403398800481%0562951521586107P6 7801045 12 9 81 37 9 2 882 1092| 0 0 167 35886033988348061056297143334458720
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Appendix E3. Method-1 Chinook mortality apportioned to sizefkastatus groupsAreas 8-1 and 8-2 selective Chinook fishery in2885-06 and 2006-07 seasons
Although estimated release mortality and total addyt are presented only, harvest mortality appeaippendix E1 (i.e., ‘Harvested Chinook’). Waeldiot adjust apportioned
estimates when negative releases mortality wasattd; this phenomenon was assumed to be the oésalinpling error that became negligible on adetson basis.

M1: Chinook Release Mortality, by size/mathtus class M1: Chinook Total Mortality (harvestease), by class

Season Area Month Date Range LM v(LM) LU v(LU) SM v(SM) SU v(SU) Total v(Total) LM v(LM) LU v(LU) SM v(SM) SU v(SU) Total v(Total)
2005-6 8-1 Oct Oct_1-30 -1 14 0 0 45 140 23 54 67 208 36331 O 0 49 146 23 54 108 531
Nov Oct_31-Nov_27 -2 14 4 2 10 10 8 6 20 32 3674 4 2 15 19 8 6 64 601
Dec Nov_28-Dec_31 1 17 3 3 9 13 19 26 32 60 45445 3 3 14 21 19 26 81 495

Jan Jan_1-29 -2 6 5 2 13 12 12 9 7 2 29 36 213 5 2 17 16 12 9 70 241
Feb Jan_30-Feb_26 2 23 5 4 22 25 16 16 45 68 g®m5 5 4 34 39 16 16 154 554

Mar Feb_27-Mar_26 -1 5 1 1 15 15 11 8 26 29 3161 1 1 19 18 11 8 61 188

Apr Mar_27-Apr_30 1 3 4 2 3 2 4 2 11 9 2043 4 2 5 3 4 2 32 50
Season  Total -1 83 22 13 117 218 91 122 229 436 303262 22 13 154 263 91 122 571 2659
8-2 Oct Oct_1-30 -2 4 5 8 54 67 3151 89 130 34 80 7 11 56 67 31 51 128 209

Nov Oct_31-Nov_27 -1 1 2 1 9 2 4 1 14 5 253 4 1 10 3 4 1 43 7

Dec Nov_28-Dec_31 7 32 14 18 11 17 18 31 50 98 110267 21 27 16 19 18 31 164 344

Jan Jan_1-29 10 57 2133 35 71 15 34 81 194 160619 26 44 43 75 15 34 244 772

Feb Jan_30-Feb_26 5 74 25 52 59 132 19 55 107 313 200607 36 75 70 139 19 55 324 877

Mar Feb_27-Mar_26 -1 14 10 13 32 40 20 29 62 97 80 75 16 19 37 41 20 29 154 165

Apr Mar_27-Apr_30 -2 32 9 16 37 63 12 27 55 138 142 16 17 44 66 12 27 211 353

Season  Total 16 213 85 139 238 393 120 229 459 975 749894 125 194 275 409 120 229 1269 2727

2006-7 8-1 Oct Oct_1-28 10 25 4 4 3272393 194 1245 481 3667 55299 7 8 278 2400 195 1247 535 3954
Nov Oct_29-Dec_3 4 4 1 1 44 113 25 41 73 159 182 1 1 45 114 25 41 86 188

Dec Dec_4-Jan_1 7 13 4 3 114 175 55 65 179 255 865 4 3 120 179 55 65 232 401
Jan Jan_2-28 6 6 5 2 60 120 27 2998 156 25 60 5 2 63 121 27 29 120 212

Feb Jan_29-Feb_25 17 32 6 6 109 662 51 164 183 865 ;g 9 11 112 664 52 166 212 928

Mar Feb_26-Apr_1 71 280 26 63 121 600 70 272 287 1215 13@57 29 70 130 605 71 274 365 1305

Apr Apr_2-29 31 73 26 42 92 217 49 110 198 442 1010 26 42 101 223 49 110 276 585
Season _ Total 146 434 72 121 812 4280 469 1926 1499 6760 42400 80 137 849 4305 474 1932 1827 7573
2006-7 8-2 Oct Oct_1-28 11 35 1019 846 2388 467 1266 1333 3707 7051 13 19 851 2388 467 1266 1401 3725
Nov Oct_29-Dec_3 -1 3 2 3 143 268 72 121 215 395 214 3 3 146 269 72 121 248 407
Dec Dec_4-Jan_1 1 32 0 0 349 564 143 334 493 929 156 3 3 360 566 144 334 617 959

Jan Jan_2-28 -9 21 0 0 210 371 12601 320 694 110 68 3 0 222 375 120 302 455 745
Feb Jan_29-Feb_25 15 104 6 23 249 923 117 482 388 15329 294 9 24 261 928 117 482 506 1728
Mar Feb_26-Apr_1 5 171 12 49 318 1237 194 868 530 2325 23804 14 49 344 1258 194 868 791 2979
Apr Apr_2-29 32 117 10 28 221 401 60 186 323 731 15241 13 30 234 406 61 186 467 863
Season _ Total 53 484 40 121 2337 6152 1172 3558 3602 10314 8341528 58 129 2417 6188 1175 3559 4484 11405
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Appendix E4. Method-2 Chinook mortality apportioned to size/mat&tus groups, Areas 8-1 and 8-2 selective Chiffisbkry in the 2005-06 and 2006-07 seasons.

Although estimated release mortality and total addytare presented only, harvest mortality appé@afppendix E1 (i.e., ‘Harvested Chinook’). We didt adjust apportioned
estimates when negative releases mortality wasiatgd; this phenomenon was assumed to be the oésapling error that became negligible on adetson basis.

M2: Chinook Release Mortality, by size/mathtus class

M2: Chinook Total Mortality (harvestease), by class

Season Area Month Date Range LM v(LM) LU v(LU) SM v(SM) SU v(SU) Total v(Total) LM v(LM) LU v(LU) SM v(SM) SU v(SU) Total v(Total)
2005-6 8-1 Oct Oct_1-30 0 0 0 0 50 268 26 341 76 1608 37317 O 0 55 1273 26 341 117 1930
Nov Oct_31-Nov_27 O 0 6 21 18 172 14 88 38 282 3560 6 21 23 182 14 88 82 850
Dec Nov_28-Dec_31 0 0 3 5 8 31 16 94 27 130 44428 3 5 13 38 16 94 76 565
Jan Jan_1-29 0 0 7 9 19 78 17 58 2 4 145 38 207 7 9 24 82 17 58 85 356
Feb Jan_30-Feb_26 0 0 4 4 19 48 14 24 37 75 w72 4 4 31 62 14 24 146 561
Mar Feb_27-Mar 26 O 0 2 1 17 74 12 36 31 111 3155 2 1 21 77 12 36 66 269
Apr Mar_27-Apr_30 O 0 3 3 2 3 3 3 8 8 19 40 3 3 5 4 3 3 29 49
Season  Total 0 0 25 42 133 1673 101 643 258 2359 3042179 25 42 170 1717 101 643 600 4582
2005-6 8-2 Oct Oct_1-30 0 0 12190 124 17084 72 5970 209 23243 3676 14 193 126 17084 72 5970 248 23322
Nov Oct_31-Nov_27 O 0 3 2 11 16 6 5 20 23 262 5 2 12 16 6 5 49 25
Dec Nov_28-Dec_31 0 0 9 11 8 9 12 19 29 38 10235 16 20 13 11 12 19 143 285
Jan Jan_1-29 0 0 14 27 24 66 11 21 49 113 151563 19 38 31 69 11 21 212 692
Feb Jan_30-Feb_26 0 0 21 72 51 273 16 59 89 404 195534 32 95 62 280 16 59 306 968
Mar Feb_27-Mar 26 O 0 11 31 36 173 23 88 70 292 82 61 17 37 40 174 23 88 162 360
Apr Mar_27-Apr_30 O 0 10 30 42 253 14 52 66 335 142211 17 31 49 256 14 52 222 550
Season  Total 0 0 81 362 297 17874 1536213 530 24449 7331681 121 416 334 17890 153 6213 1340 26201
2006-7 8-1 Oct Oct_1-28 0 0 1 1 1062016 76 1017 183 3035 44274 4 6 112 2022 77 1019 237 3322
Nov Oct_29-Dec_3 0 0 0 0 13 56 8 18 21 74 1128 0 0 15 56 8 18 34 102
Dec Dec_4-Jan_1 0 0 2 1 58 387 28 95 88 483 a1 2 1 64 391 28 95 142 628
Jan Jan_2-28 0 0 2 0 19 68 14 30 82 19 54 2 0 22 69 9 14 52 138
Feb Jan_29-Feb_25 O 0 1 0 18 47 8 11 26 58 285 3 5 21 48 9 12 55 121
Mar Feb_26-Apr_1 0 0 3 1 13 11 8 5 24 16 6577 6 8 22 15 10 7 102 107
Apr Apr_2-29 0 0 6 5 22 40 12 14 40 58 6437 6 5 31 46 12 14 118 201
Season  Total 0 0 15 9 249 2624 149 1173 413 3806 278767 24 25 286 2648 153 1179 741 4619
2006-7 8-2 Oct Oct_1-28 0 0 4 4 34810602 187 3421 539 14027 59 16 6 5 353 10602 188 3422 606 14046
Nov Oct_29-Dec_3 0 0 4 17 258 32762 138724 392 41503 28 11 5 17 261 32762 1318725 425 41516
Dec Dec_4-Jan_1 0 0 0 0 331 13561 133710 466 16271 109 24 2 3 341 13563 136 2711 590 16300
Jan Jan_2-28 0 0 0 0 452 67871 2ZZB83 712 91254 119 47 0 0 465 67875 26223383 847 91305
Feb Jan_29-Feb_25 O 0 3 7 127 2084 60 523 190 2615 1M 6 9 138 2089 60 523 308 2811
Mar Feb_26-Apr_1 0 0 10 47 275 8678 167 3440 452 12165 233633 10 47 300 8698 170 3440 714 12818
Apr Apr_2-29 0 0 3 5 81 396 23 51 107 451 124 7 8 95 401 23 51 251 584
Season  Total 0 0 25 81 1872 135953 961 42252 2858 178286 7801045 37 89 1953 135990 970 42254 3740 179378
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Appendix F1. 2005-06 Area 8-1/8-2 FRAM selective fishery report.

Speci es: CHI NOOK  Version#:5.22 CMVD File: 2705.cnd Dat e: 04-07-2005
Report : Selective Fishery Report DRV File: chinSel f.DRV Tinme: 13:00: 24
Title : Final April PFMC 86.5K NT; 48K T
Fi shery: NT Area 8-1,2 Sport Ti meSt ep: Oct- Apr-Yr2
St ock UnMark UnMark UnMark UnMark UnMark Marked Marked Marked Marked Marked
Nane Age Handl ed Catch NonRete Dropoff SubLegl Handled Catch NonRete Dropoff SubLegl
NkSm FF 2 0 0 0 0 2 0 0 0 0 26
NkSm FF 3 6 0 1 0 1 71 67 0 4 14
NkSm FF 4 7 1 1 0 0 83 78 0 4 0
Skag FF 2 0 0 0 0 57 0 0 0 0 2
Skag FF 3 0 0 0 0 30 0 0 0 0 1
Skag FF 4 0 0 0 0 3 0 0 0 0 0
Skag FY 3 1 0 0 0 2 0 0 0 0 0
Skag FY 4 408 33 38 20 4 0 0 0 0 0
Skag FY 5 171 14 16 9 0 0 0 0 0 0
Skag SY 3 19 2 2 1 20 17 16 0 1 18
Skag SY 4 102 8 9 5 0 85 80 1 4 0
Skag SY 5 9 1 1 0 0 5 5 0 0 0
Snoh FF 2 0 0 0 0 177 0 0 0 0 91
Snoh FF 3 364 29 33 18 91 188 177 1 9 47
Snoh FF 4 152 12 14 8 2 82 77 0 4 1
Snoh FY 3 22 2 2 1 13 14 13 0 1 8
Snoh FY 4 470 38 43 23 4 300 282 2 15 2
Snoh FY 5 69 5 6 3 0 44 41 0 2 0
Stil FF 2 0 0 0 0 26 0 0 0 0 7
Stil FF 3 53 4 5 3 13 14 13 0 1 4
Stil FF 4 49 4 5 2 1 3 3 0 0 0
Tula FF 2 0 0 0 0 224 0 0 0 0 24
Tula FF 3 146 12 13 7 119 16 15 0 1 13
Tula FF 4 42 3 4 2 2 6 6 0 0 0
MPS FF 2 0 0 0 0 5 0 0 0 0 23
MPS FF 3 11 1 1 1 2 53 50 0 3 12
MPS FF 4 0 0 0 0 0 0 0 0 0 1
UWAc FF 2 0 0 0 0 0 0 0 0 0 9
UWAc FF 3 0 0 0 0 0 27 25 0 1 2
WAc FF 4 0 0 0 0 0 19 18 0 1 0
SPSo FF 2 0 0 0 0 20 0 0 0 0 175
SPSo FF 3 29 2 3 1 10 256 240 2 13 92
SPSo FF 4 0 0 0 0 0 0 0 0 0 3
Wht e SpFi 2 0 0 0 0 3 0 0 0 0 0
Wit e SpFi 3 3 0 0 0 2 0 0 0 0 0
Wht e SpFi 4 8 1 1 0 0 0 0 0 0 0
Wit e SpFi 5 3 0 0 0 0 0 0 0 0 0
Hdd FF 2 0 0 0 0 254 0 0 0 0 14
Hdd FF 3 687 55 63 34 133 38 36 0 2 7
Hdd FF 4 0 0 0 0 3 0 0 0 0 0
SIDF FF 2 0 0 0 0 10 0 0 0 0 1
SJDF FF 3 0 0 0 0 5 0 0 0 0 1
BPH Tu 2 0 0 0 0 77 0 0 0 0 1
BPH Tu 3 239 19 22 12 14 3 3 0 0 0
Fraser Lt 2 0 0 0 0 351 0 0 0 0 7
Fraser Lt 3 0 0 0 0 187 0 0 0 0 4
Fraser Lt 4 100 8 9 5 5 2 2 0 0 0
Fraser FEr 2 0 0 0 0 26 0 0 0 0 1
Fraser FEr 3 0 0 0 0 5 0 0 0 0 0
Wt SPYr 2 0 0 0 0 1 0 0 0 0 0
Wt SPYr 3 0 0 0 0 1 0 0 0 0 0
Wt SPYr 4 2 0 0 0 0 0 0 0 0 0
FRAM St ocks 3172 254 292 159 1903 1325 1245 8 66 614
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Appendix F2. 2006-07 Area 8-1/8-2 FRAM selective fishery report.

Speci es: CH NOOK  Version#:5. 24 CVD File: 3006.cnd Dat e: 04-07-2006
Report : Selective Fishery Report DRV File: chinSelf.DRV Time: 12:06:19
Title : final April PFMC Apr 7 am NT 65K; T 42.2K
Fi shery: NT Area 8-1,2 Sport Ti meSt ep: Oct- Apr-Yr2
St ock UnMark UnMark UnMark UnMark UnMark Marked Marked Marked Marked Marked
Nane Age Handl ed Catch NonRete Dropoff SubLegl Handled Catch NonRete Dropoff SubLegl
NkSm FF 2 0 0 0 0 3 0 0 0 0 29
NkSm FF 3 5 0 1 0 1 63 60 0 3 16
NkSm FF 4 10 1 1 1 0 72 68 0 4 0
Skag FF 2 0 0 0 0 168 0 0 0 0 4
Skag FF 3 0 0 0 0 89 0 0 0 0 2
Skag FY 3 3 0 0 0 7 0 0 0 0 0
Skag FY 4 47 4 4 2 0 0 0 0 0 0
Skag FY 5 271 22 25 14 0 0 0 0 0 0
Skag SY 3 11 1 1 1 14 9 9 0 0 12
Skag SY 4 62 5 6 3 0 46 43 0 2 0
Skag SY 5 6 0 1 0 0 4 3 0 0 0
Snoh FF 2 0 0 0 0 148 0 0 0 0 112
Snoh FF 3 290 23 27 14 76 221 207 1 11 58
Snoh FF 4 54 4 5 3 1 37 35 0 2 1
Snoh FY 3 11 1 1 1 8 9 9 0 0 7
Snoh FY 4 375 30 35 19 4 316 297 2 16 3
Snoh FY 5 39 3 4 2 0 24 23 0 1 0
Stil FF 2 0 0 0 0 22 0 0 0 0 7
Stil FF 3 43 3 4 2 11 14 13 0 1 4
Stil FF 4 12 1 1 1 0 2 2 0 0 0
Tula FF 2 0 0 0 0 140 0 0 0 0 319
Tula FF 3 77 6 7 4 75 176 166 1 9 171
Tula FF 4 74 6 7 4 2 8 7 0 0 0
MPS FF 2 0 0 0 0 8 0 0 0 0 28
MPS FF 3 15 1 1 1 4 52 49 0 3 15
M PS FF 4 0 0 0 0 1 0 0 0 0 1
UWAC FF 2 0 0 0 0 0 0 0 0 0 48
UWAC FF 3 0 0 0 0 0 112 105 1 6 12
UWAC FF 4 0 0 0 0 0 42 40 0 2 0
SPSo FF 2 0 0 0 0 26 0 0 0 0 301
SPSo FF 3 30 2 3 1 14 353 331 2 18 161
SPSo FF 4 0 0 0 0 1 0 0 0 0 5
Wit e SpFi 2 0 0 0 0 8 0 0 0 0 0
Wht e SpFi 3 2 0 0 0 4 0 0 0 0 0
Wit e SpFi 4 9 1 1 0 0 0 0 0 0 0
Hdd FF 2 0 0 0 0 144 0 0 0 0 144
Hdd FF 3 311 25 29 16 76 310 291 2 15 75
HIG FF 4 0 0 0 0 2 0 0 0 0 1
SIDF FF 2 0 0 0 0 7 0 0 0 0 1
SIDF FF 3 15 1 1 1 4 1 1 0 0 0
BPH Tu 2 0 0 0 0 52 0 0 0 0 1
BPH Tu 3 128 10 12 6 9 2 1 0 0 0
Fraser Lt 2 0 0 0 0 222 0 0 0 0 5
Fraser Lt 3 0 0 0 0 118 0 0 0 0 2
Fraser Lt 4 76 6 7 4 3 2 2 0 0 0
Fraser FEr 2 0 0 0 0 16 0 0 0 0 0
Fraser FEr 3 0 0 0 0 3 0 0 0 0 0
FRAM St ocks 1981 158 182 99 1492 1876 1763 11 94 1549
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Appendix G1. Details on coded-wire tag recoveries in the Aredsaid 8-2 mark-
selective Chinook fishery during the 2005-06 (OeteApril) season.

Recovery Tag Brood Release
Area] Date Code Mark Yr__|FKLcm|Label DIT Release Site Rearing Hatchery Agency
81 [Jan 27 2006 | 210519 |AD Fin Clp| 2003 61 (14719 TULALIP CR_07.0001 BERNIE GOBIN HATCH TULA
81 [Mar 11 2006 | 210519 |AD Fin Clp| 2003 68 [14769 TULALIP CR 07.0001 BERNIE GOBIN HATCH TULA
82 |Oct 20 2005 | 210519 |AD Fin Clp| 2003 57 139507 TULALIP CR 07.0001 BERNIE GOBIN HATCH TULA
82 |Oct 23 2005 | 210519 |AD Fin Clp| 2003 56 14749 TULALIP CR 07.0001 BERNIE GOBIN HATCH TULA
82 |Dec 11 2005| 210519 |AD Fin Clp| 2003 54 (39677, TULALIP CR 07.0001 BERNIE GOBIN HATCH TULA
82 |Dec 29 2005| 210519 |AD Fin Clp| 2003 61 |39522 TULALIP CR 07.0001 BERNIE GOBIN HATCH TULA
82 |Jan 22 2006 | 210519 |AD Fin Clp| 2003 54 139209 TULALIP CR 07.0001 BERNIE GOBIN HATCH TULA
81 [Dec 11 2005| 210520 |AD Fin Clp| 2003 61 [39676 TULALIP CR_07.0001 BERNIE GOBIN HATCH TULA
82 |Apr 30 2006 | 210520 |AD Fin Clp| 2003 63 [39568 TULALIP CR 07.0001 BERNIE GOBIN HATCH TULA
81 |Nov 20 2005| 631867 |AD Fin Clp| 2002 65 (14357 CHAMBERS CR 12.0007 |CHAMBERS CR HATCHERY WDFW
82 |Jan 22 2006 | 631867 |AD Fin Clp| 2002 67 39691 CHAMBERS CR 12.0007 |CHAMBERS CR HATCHERY WDFW
82 |Feb 18 2006 | 631867 |AD Fin Clp| 2002 66 [39703 CHAMBERS CR 12.0007 |CHAMBERS CR HATCHERY | WDFW
82 |Feb 26 2006 | 631867 |AD Fin Clp| 2002 57 39537 CHAMBERS CR 12.0007 |CHAMBERS CR HATCHERY WDFW
82 |Mar 19 2006 | 631867 |AD Fin Clp| 2002 67 |39711 CHAMBERS CR 12.0007 |CHAMBERS CR HATCHERY WDFW
81 [Dec 82005 | 210558 |AD Fin Clp| 2003 63 [14750 SKAGIT R 03.0176 COUNTY LINE PONDS WDFW
81 |Feb 18 2006 | 631552 |AD Fin Clp| 2002 65 (14742 SKOKOMISH R 16.0001  |ENDICOTT PD (LLTK) WREG
81 |Nov 6 2005 | 631880 |AD Fin Clp| 2003 63 14701 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
82 |Apr 42006 | 631880 |AD Fin Clp| 2003 56 [39714 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
82 |Mar 18 2006 | 632166 |AD Fin Clp| 2003 63 [26722 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
82 |Mar 11 2006 | 632277 |AD Fin Clp| 2003 59 14767 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
82 |Nov 8 2005 | 631553 |AD Fin Clp| 2002 63 39510 GORST CR  15.0216 GORST CR REARING PND SUQ
82 |[Jan 21 2006 | 632278 |AD Fin Clp| 2003 57 [14718 GORST CR  15.0216 GORST CR REARING PND SuUQ
82 [Nov 62005 | 632279 |AD Fin Clp| 2003 60 (14744 GORST CR  15.0216 GORST CR REARING PND SuUQ
82 |Feb 32006 | 632583 |AD Fin Clp| 2003 50 |39704 GORST CR  15.0216 GORST CR REARING PND SUQ
82 [Jan 82006 | 210479 |AD Fin Clp| 2002 77 |39524|DIT|IGROVERS CR HATCHERY|GROVERS CR HATCHERY SuUQ
81 |Dec 11 2005| 632283 |AD Fin Clp| 2003 54 [39678|DIT|IGROVERS CR HATCHERY|GROVERS CR HATCHERY SuUQ
81 |Jan 20 2006 | 632283 |AD Fin Clp| 2003 64 |14745DIT|GROVERS CR HATCHERY|GROVERS CR HATCHERY SUQ
81 |Feb 11 2006 | 632283 |AD Fin Clp| 2003 53 14702 DIT|GROVERS CR HATCHERY|GROVERS CR HATCHERY SUQ
82 |Oct 21 2005 | 632283 |AD Fin Clp| 2003 53 [14714|DIT|IGROVERS CR HATCHERY|GROVERS CR HATCHERY SuUQ
82 |Dec 29 2005| 632283 |AD Fin Clp| 2003 60 |39523|DIT|GROVERS CR HATCHERY|GROVERS CR HATCHERY SUQ
82 |Jan 8 2006 | 632283 |AD Fin Clp| 2003 61 |39683|DIT|GROVERS CR HATCHERY|GROVERS CR HATCHERY SUQ
82 |[Jan 21 2006 | 632283 |AD Fin Clp| 2003 55 [39526|DIT|IGROVERS CR HATCHERY|GROVERS CR HATCHERY SuUQ
82 |Feb 12 2006 | 632283 |AD Fin Clp| 2003 65 [39531|DIT|IGROVERS CR HATCHERY|GROVERS CR HATCHERY SuUQ
82 |Feb 12 2006 | 632283 |AD Fin Clp| 2003 64 |39702DIT|IGROVERS CR HATCHERY|GROVERS CR HATCHERY SUQ
82 |Feb 25 2006 | 632283 |AD Fin Clp| 2003 56 |39535|DIT|GROVERS CR HATCHERY|GROVERS CR HATCHERY SUQ
82 |Feb 10 2006 | 185530 |AD Fin Clp| 2003 59 [39528 R-CHEMAINUS R H-CHEMAINUS R CDFO
81 |Nov 20 2005| 185161 |AD Fin Clp| 2003 57 |39674DIT|R-CHILLIWACK R H-CHILLIWACK R CDFO
82 |Oct 22 2005 | 631798 |AD Fin Clp| 2002 59 |39679 FINCH CR  16.0222 HOODSPORT HATCHERY WDFW
82 |Dec 16 2005| 631798 |AD Fin Clp| 2002 70 [39680 FINCH CR  16.0222 HOODSPORT HATCHERY WDFW
82 |Feb 12 2006 | 631798 |AD Fin Clp| 2002 72 39701 FINCH CR  16.0222 HOODSPORT HATCHERY WDFW
82 |Feb 18 2006 | 631798 |AD Fin Clp| 2002 66 14741 FINCH CR  16.0222 HOODSPORT HATCHERY WDFW
81 |Feb 9 2006 | 631864 |AD Fin Clp| 2002 68 [14740 GREEN R  09.0001 ICY CR HATCHERY WDFW
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Recovery Tag Brood Release
Area] Date Code Mark Yr__|FKLcm|Label DIT Release Site Rearing Hatchery Agency
82 |Nov 52005 | 631864 |AD Fin Clp| 2002 64 39508 GREEN R  09.0001 ICY CR HATCHERY WDFW
82 |Nov 27 2005| 631864 |AD Fin Clp| 2002 61 [39675 GREEN R  09.0001 ICY CR HATCHERY WDFW
82 |Dec 10 2005| 631864 |AD Fin Clp| 2002 66 (14716 GREEN R  09.0001 ICY CR HATCHERY WDFW
82 |Dec 10 2005| 631864 |AD Fin Clp| 2002 69 |39519 GREEN R  09.0001 ICY CR HATCHERY WDFW
82 |[Jan 15 2006 | 631864 |AD Fin Clp| 2002 65 [39687, GREEN R  09.0001 ICY CR HATCHERY WDFW
82 |Jan 22 2006 | 631864 |AD Fin Clp| 2002 71 39690 GREEN R  09.0001 ICY CR HATCHERY WDFW
82 |Mar 20 2006 | 631864 |AD Fin Clp| 2002 60 39563 GREEN R  09.0001 ICY CR HATCHERY WDFW
82 |Apr 62006 | 631864 |AD Fin Clp| 2002 77 39564 GREEN R  09.0001 ICY CR HATCHERY WDFW
81 [Jan 22 2006 | 632388 |AD Fin Clp| 2003 59 (39692 ISSAQUAH CR 08.0178  [ISSAQUAH HATCHERY WDFW
82 |Feb 9 2006 | 632388 |AD Fin Clp| 2003 68 14739 ISSAQUAH CR 08.0178 ISSAQUAH HATCHERY WDFW
82 |Feb 19 2006 | 632388 |AD Fin Clp| 2003 63 39215 ISSAQUAH CR 08.0178 ISSAQUAH HATCHERY WDFW
82 |Mar 12 2006 | 632388 |AD Fin Clp| 2003 56 [14760 ISSAQUAH CR 08.0178  [ISSAQUAH HATCHERY WDFW
82 |Apr 29 2006 | 632388 |AD Fin Clp| 2003 65 [39566 ISSAQUAH CR 08.0178  [ISSAQUAH HATCHERY WDFW
81 |Feb 11 2006 | 210541 |AD Fin Clp| 2003 52 14732 BAKER R 03.0435 MARBLEMOUNT HATCHERY| WDFW
81 |Oct 29 2005 | 631414 |AD Fin Clp| 2002 72 |32560|DIT|CASCADE R 03.1411 MARBLEMOUNT HATCHERY| WDFW
81 |[Jan 22 2006 | 631414 |AD Fin Clp| 2002 76 [39693|DIT|CASCADE R 03.1411 MARBLEMOUNT HATCHERY| WDFW
81 |Jan 22 2006 | 631414 |AD Fin Clp| 2002 79 |39694DIT|CASCADE R 03.1411 MARBLEMOUNT HATCHERY| WDFW
81 |Feb 26 2006 | 631414 |AD Fin Clp| 2002 81 |14766|DIT[CASCADE R 03.1411 MARBLEMOUNT HATCHERY| WDFW
82 |Oct 15 2005 | 631414 |AD Fin Clp| 2002 62 [14712|DIT|ICASCADE R 03.1411 MARBLEMOUNT HATCHERY| WDFW
82 |Oct 21 2005 | 631414 |AD Fin Clp| 2002 72 14713 DIT|CASCADE R 03.1411 MARBLEMOUNT HATCHERY| WDFW
82 |Jan 15 2006 | 631414 |AD Fin Clp| 2002 69 |39685|DIT[CASCADE R 03.1411 MARBLEMOUNT HATCHERY| WDFW
82 |Feb 11 2006 | 631414 |AD Fin Clp| 2002 73 [14733DIT|CASCADE R 03.1411 MARBLEMOUNT HATCHERY| WDFW
82 |Feb 11 2006 | 631414 |AD Fin Clp| 2002 77 [39698|DIT|ICASCADE R 03.1411 MARBLEMOUNT HATCHERY| WDFW
82 |Mar 4 2006 | 631414 |AD Fin Clp| 2002 82 |39026|DIT|CASCADE R 03.1411 MARBLEMOUNT HATCHERY| WDFW
82 |Dec 11 2005| 632284 |AD Fin Clp| 2003 66 14717 MINTER CR  15.0048 MINTER HATCHERY WDFW
82 |Jan 22 2006 | 632284 |AD Fin Clp| 2003 55 (39210 MINTER CR  15.0048 MINTER HATCHERY WDFW
82 |Mar 4 2006 | 632284 |AD Fin Clp| 2003 60 |39706 MINTER CR  15.0048 MINTER HATCHERY WDFW
82 |Mar 4 2006 | 632284 |AD Fin Clp| 2003 61 |39707 MINTER CR  15.0048 MINTER HATCHERY WDFW
82 |Apr 29 2006 | 632284 |AD Fin Clp| 2003 67 [39716 MINTER CR  15.0048 MINTER HATCHERY WDFW
82 |Dec 82005 | 210547 |AD Fin Clp| 2003 57 [39516|DIT|CLEAR CR  11.0013C NISQUALLY HATCHERY NISQ
82 |Dec 10 2005| 210547 |AD Fin Clp| 2003 57 14751 DIT|CLEAR CR 11.0013C NISQUALLY HATCHERY NISQ

81 [Jan 13 2006 | 632490 |AD Fin Clp| 2003 52 (39684 PORTAGE BAY/SHIP CNL |PORTAGE BAY HATCHERY uw

82 |Feb 11 2006 | 632490 |AD Fin Clp| 2003 58 [14765 PORTAGE BAY/SHIP CNL |PORTAGE BAY HATCHERY uw

82 |Oct 15 2005 | 631774 |AD Fin Clp| 2002 59 |39671DIT|FRIDAY CR 03.0017 SAMISH HATCHERY WDFW
82 |Feb 11 2006 | 632383 |AD Fin Clp| 2003 61 |39529|DIT|FRIDAY CR 03.0017 SAMISH HATCHERY WDFW
82 |Jan 24 2006 | 51576 |AD Fin Clp| 2003 58 [39527, SPRING CR_ 29.0159 SPRING CR NFH FWS

81 |Dec 29 2005| 631964 |AD Fin Clp| 2002 73 [39682 DESCHUTES R 13.0028 |[TUMWATER FALLS HATCH WDFW
82 |Feb 18 2006 | 631971 |AD Fin Clp| 2002 68 39532 DESCHUTES R 13.0028 |[TUMWATER FALLS HATCH WDFW
81 |Dec 13 2005| 632385 |AD Fin Clp| 2003 58 [39520| |VOIGHT CR 10.0414 VOIGHTS CR HATCHERY WDFW
82 |Dec 19 2005]| 632385 |AD Fin Clp| 2003 56 [39521] |VOIGHT CR 10.0414 VOIGHTS CR HATCHERY WDFW
82 |Jan 15 2006 | 632385 |AD Fin Clp| 2003 58 39686 VOIGHT CR  10.0414 VOIGHTS CR HATCHERY WDFW
82 |Feb 82006 | 632385 |AD Fin Clp| 2003 60 39696 VOIGHT CR  10.0414 VOIGHTS CR HATCHERY WDFW
82 |Mar 12 2006 | 632385 |AD Fin Clp| 2003 58 [39709| |VOIGHT CR 10.0414 VOIGHTS CR HATCHERY WDFW
82 |Apr 26 2006 | 632385 |AD Fin Clp| 2003 62 39565 VOIGHT CR  10.0414 VOIGHTS CR HATCHERY WDFW
81 |Jan 29 2006 | 630993 |AD Fin Clp| 2002 65 14720 DIT\WALLACE R 07.0940 WALLACE R HATCHERY WDFW
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Recovery Tag Brood Release
Area] Date Code Mark Yr__|FKLcm|Label DIT Release Site Rearing Hatchery Agency
81 |Feb 82006 | 631799 |AD Fin Clp| 2002 77 139697 WALLACE R 07.0940 \WALLACE R HATCHERY WDFW
82 |Jan 19 2006 | 631799 |AD Fin Clp| 2002 76 [39688] |WALLACE R 07.0940 WALLACE R HATCHERY WDFW
82 |Jan 20 2006 | 631799 |AD Fin Clp| 2002 59 39525 WALLACE R 07.0940 \WALLACE R HATCHERY WDFW
82 |Jan 21 2006 | 631799 |AD Fin Clp| 2002 71 14715 WALLACE R 07.0940 \WALLACE R HATCHERY WDFW
82 |[Jan 30 2006 | 631799 |AD Fin Clp| 2002 73 [14730] [WALLACE R 07.0940 WALLACE R HATCHERY WDFW
82 |Feb 11 2006 | 631799 |AD Fin Clp| 2002 73 [39530] [WALLACE R 07.0940 WALLACE R HATCHERY WDFW
82 |Mar 4 2006 | 631799 |AD Fin Clp| 2002 79 39705 WALLACE R 07.0940 \WALLACE R HATCHERY WDFW
82 |Apr 22 2006 | 631799 |AD Fin Clp| 2002 69 [39027| |[WALLACE R 07.0940 WALLACE R HATCHERY WDFW
81 |Feb 92006 | 631897 |AD Fin Clp| 2003 53 [28506| |[WALLACE R 07.0940 WALLACE R HATCHERY WDFW
81 |Mar 11 2006 | 631897 |AD Fin Clp| 2003 52 14768 WALLACE R 07.0940 \WALLACE R HATCHERY WDFW
82 |Apr 29 2006 | 631897 |AD Fin Clp| 2003 52 39567 WALLACE R 07.0940 \WALLACE R HATCHERY WDFW
81 [Jan 29 2006 | 632281 |AD Fin Clp| 2003 52 [14729 DIT|WALLACE R 07.0940 WALLACE R HATCHERY WDFW
82 |Mar 18 2006 | 632281 |AD Fin Clp| 2003 64 [14316|DIT|WALLACE R 07.0940 WALLACE R HATCHERY WDFW
82 |Oct 29 2005 | 210542 |AD Fin Clp| 2003 61 (14743 WHITEHORSE SPRINGS |WHITEHORSE POND STIL
82 |Dec 10 2005| 210542 |AD Fin Clp| 2003 55 [39518] |WHITEHORSE SPRINGS |WHITEHORSE POND STIL
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Appendix G2. Details on coded-wire tag recoveries in the Aredsaid 8-2 mark-
selective Chinook fishery during the 2006-07 (OeteApril) season.

Recovery Tag Brood | FL Release
Area Date Code Mark Yr (cm) | Label |DIT Release Site Rearing Hatchery Agency
82 |Apr 24 2007 210570 |AD Fin Clp| 2004 63 (40276 TULALIP CR 07.0001 BERNIE GOBIN HATCH TULA
81 |Jan 21 2007| 632786 |AD Fin Clp| 2004 59 (39745 CHAMBERS CR 12.0007 |CHAMBERS CR HATCHERY WDFW
82 |Jan 27 2007 | 632786 |AD Fin Clp| 2004 52 (25277 CHAMBERS CR 12.0007 |CHAMBERS CR HATCHERY WDFW
82 |Jan 24 2007 | 632786 |AD Fin Clp| 2004 52 (40485 CHAMBERS CR 12.0007 |CHAMBERS CR HATCHERY WDFW
82 | Apr 12007 | 632786 |AD Fin Clp| 2004 55 (50058 CHAMBERS CR 12.0007 |CHAMBERS CR HATCHERY WDFW
81 | Oct 52006 | 210546 |AD Fin Clp| 2003 56 (40446 CLARKS CRK HATCHERY |CLARKS CRK HATCHERY PUYA
82 |Dec 30 2006| 210546 |AD Fin Clp| 2003 56 (25276 CLARKS CRK HATCHERY |CLARKS CRK HATCHERY PUYA
82 | Oct 12006 | 210546 |AD Fin Clp| 2003 51 (39234 CLARKS CRK HATCHERY |CLARKS CRK HATCHERY PUYA
81 |Jan 28 2007 | 632468 |AD Fin Clp| 2003 59 (32772 SKOKOMISH R 16.0001 |ENDICOTT PD (LLTK) WDFW
82 |Jan 20 2007 | 632468 |AD Fin Clp| 2003 62 (39743 SKOKOMISH R 16.0001 |ENDICOTT PD (LLTK) WDFW
82 |Feb 22007 | 632468 |AD Fin Clp| 2003 53 (40494 SKOKOMISH R 16.0001 |ENDICOTT PD (LLTK) WDFW
82 |Mar 31 2007| 632874 |AD Fin Clp| 2004 55 (50055 SKOKOMISH R 16.0001 |ENDICOTT PD (LLTK) WDFW
81 |Jan 20 2007| 631880 |AD Fin Clp| 2003 63 (32769 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
82 |Dec 31 2006| 632472 |AD Fin Clp| 2003 75 (39740 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
82 |Jan 27 2007 | 632870 |AD Fin Clp| 2004 53 (25278 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
82 |Mar 31 2007| 632870 |AD Fin Clp| 2004 61 (39365 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
82 |Jan 27 2007 | 632870 |AD Fin Clp| 2004 54 (39748 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
82 |Jan 30 2007 | 632870 |AD Fin Clp| 2004 55 (40291 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
81 |Apr 15 2007 | 632871 |AD Fin Clp| 2004 63 (32681 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
81 |Nov 24 2006| 632871 |AD Fin Clp| 2004 53 (32829 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
81 |Mar 18 2007| 632871 |AD Fin Clp| 2004 57 (32831 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
82 |Dec 22 2006| 632871 |AD Fin Clp| 2004 58 (32825 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
82 |Dec 28 2006| 632871 |AD Fin Clp| 2004 66 (32827 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
82 |Dec 28 2006| 632871 |AD Fin Clp| 2004 55 (39736 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
82 |Dec 31 2006| 632871 |AD Fin Clp| 2004 52 (39741 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
82 | Apr 32007 | 632871 |AD Fin Clp| 2004 60 (40266 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
82 |Feb 32007 | 632871 |AD Fin Clp| 2004 52 (50002 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
82 |Mar 10 2007| 632871 |AD Fin Clp| 2004 57 (50027 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
82 |Mar 13 2007| 632871 |AD Fin Clp| 2004 59 (50031 CHAMBERS CR 12.0007 |GARRISON HATCHERY WDFW
82 | Oct 7 2006 | 632375 |AD Fin Clp| 2003 62 (32826|DIT|PURDY CR 16.0005 GEORGE ADAMS HATCHRY | WDFW
82 | Apr 7 2007 | 632880 |AD Fin Clp| 2004 55 (39379 GORST CR 15.0216 GORST CR REARING PND SUQ
82 |Feb 10 2007| 632880 |AD Fin Clp| 2004 59 (50006 GORST CR 15.0216 GORST CR REARING PND SUQ
82 |Mar 18 2007| 632880 |AD Fin Clp| 2004 53 (50034 GORST CR 15.0216 GORST CR REARING PND SUQ
82 |Mar 18 2007| 632880 |AD Fin Clp| 2004 54 (50037 GORST CR 15.0216 GORST CR REARING PND SUQ
81 | Oct 82006 | 210592 |AD Fin Clp| 2004 49 |(32765|DIT|GROVERS CR HATCHERY|GROVERS CR HATCHERY SUQ
81 |Apr 20 2007 210592 |AD Fin Clp| 2004 67 [32961|DIT|GROVERS CR HATCHERY|GROVERS CR HATCHERY SUQ
82 |Apr 21 2007 210592 |AD Fin Clp| 2004 73 |40274|DIT|GROVERS CR HATCHERY|GROVERS CR HATCHERY SUQ
82 | Oct 52006 | 210592 |AD Fin Clp| 2004 52 |40481|DIT|GROVERS CR HATCHERY|GROVERS CR HATCHERY SUQ
82 |Oct 18 2006 | 631798 |AD Fin Clp| 2002 82 (40449 FINCH CR 16.0222 HOODSPORT HATCHERY WDFW
81 |Mar 17 2007| 632471 |AD Fin Clp| 2003 70 (39043 FINCH CR  16.0222 HOODSPORT HATCHERY WDFW
82 | Apr 12007 | 632879 |AD Fin Clp| 2004 51 (39367 FINCH CR  16.0222 HOODSPORT HATCHERY WDFW
82 |Mar 16 2007| 632879 |AD Fin Clp| 2004 54 (39561 FINCH CR  16.0222 HOODSPORT HATCHERY WDFW
82 |Jan 28 2007 | 632879 |AD Fin Clp| 2004 52 (39750 FINCH CR  16.0222 HOODSPORT HATCHERY WDFW
82 |Mar 4 2007 | 632879 |AD Fin Clp| 2004 57 [50021 FINCH CR 16.0222 HOODSPORT HATCHERY WDFW
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Recovery Tag Brood | FL Release
Area Date Code Mark Yr (cm) | Label |DIT Release Site Rearing Hatchery Agency
82 | Apr 2 2007 | 632879 |AD Fin Clp| 2004 55 (50050 FINCH CR 16.0222 HOODSPORT HATCHERY WDFW
81 | Oct 12006 | 632973 |Unmarked| 2004 49 (32654 FINCH CR 16.0222 HOODSPORT HATCHERY WDFW
81 |Mar 18 2007| 632973 |AD Fin Clp| 2004 58 (40011 FINCH CR 16.0222 HOODSPORT HATCHERY WDFW
82 |Feb 17 2007| 632973 |AD Fin Clp| 2004 60 (39322 FINCH CR  16.0222 HOODSPORT HATCHERY WDFW
82 |Dec 17 2006| 632973 |AD Fin Clp| 2004 52 (40483 FINCH CR 16.0222 HOODSPORT HATCHERY WDFW
82 |Feb 32007 | 632973 |AD Fin Clp| 2004 54 (40497 FINCH CR 16.0222 HOODSPORT HATCHERY WDFW
82 |Mar 18 2007| 632464 |AD Fin Clp| 2003 64 (39045 GREEN R 09.0001 ICY CR HATCHERY WDFW
82 |Dec 30 2006| 632388 |AD Fin Clp| 2003 73 (39738 ISSAQUAH CR 08.0178 ISSAQUAH HATCHERY WDFW
81 |Feb 11 2007| 632972 |AD Fin Clp| 2004 63 (32690 ISSAQUAH CR 08.0178 ISSAQUAH HATCHERY WDFW
82 |Dec 31 2006| 632972 |AD Fin Clp| 2004 63 (39739 ISSAQUAH CR 08.0178 ISSAQUAH HATCHERY WDFW
82 | Apr 7 2007 | 632972 |AD Fin Clp| 2004 69 (40264 ISSAQUAH CR 08.0178 ISSAQUAH HATCHERY WDFW
81 |Apr 21 2007| 632582 |AD Fin Clp| 2003 69 (39393 CHAMBERS CR 12.0007 |LAKEWOOD HATCHERY WDFW
82 |Apr 28 2007 210541 |AD Fin Clp| 2003 76 (40279 BAKER R  03.0435 MARBLEMOUNT HATCHERY| WDFW
81 | Oct 8 2006 | 632273 |AD Fin Clp| 2003 76 |[32764|DIT|[CASCADE R 03.1411 MARBLEMOUNT HATCHERY| WDFW
82 |Nov 52006 632273 |AD Fin Clp| 2003 65 [39728|DIT|[CASCADE R 03.1411 MARBLEMOUNT HATCHERY| WDFW
81 |Feb 11 2007| 632391 |AD Fin Clp| 2004 61 (32691 CASCADE R 03.1411 MARBLEMOUNT HATCHERY| WDFW
82 |Nov 25 2006| 632391 |AD Fin Clp| 2004 53 (32849 CASCADE R 03.1411 MARBLEMOUNT HATCHERY| WDFW
82 |Jan 24 2007 | 632391 |AD Fin Clp| 2004 54 (40487 CASCADE R 03.1411 MARBLEMOUNT HATCHERY| WDFW
82 |Jan 21 2007| 632875 |AD Fin Clp| 2004 52 (39744 CASCADE R 03.1411 MARBLEMOUNT HATCHERY| WDFW
81 |Apr 21 2007 | 632889 |AD Fin Clp| 2004 56 |[32833|DIT|[CASCADER 03.1411 MARBLEMOUNT HATCHERY| WDFW
81 | Apr 22007 | 632889 |AD Fin Clp| 2004 52 |[39370|DIT|[CASCADE R 03.1411 MARBLEMOUNT HATCHERY| WDFW
81 |Apr 29 2007 | 632889 |AD Fin Clp| 2004 63 [40280|DIT|[CASCADE R 03.1411 MARBLEMOUNT HATCHERY| WDFW
82 |Feb 11 2007| 632889 |AD Fin Clp| 2004 56 |[32689|DIT|[CASCADER 03.1411 MARBLEMOUNT HATCHERY| WDFW
82 | Apr 62007 | 632889 |AD Fin Clp| 2004 54 |40261|DIT|CASCADE R 03.1411 MARBLEMOUNT HATCHERY| WDFW
82 |Nov 18 2006| 632284 |AD Fin Clp| 2003 70 (32768 MINTER CR 15.0048 MINTER HATCHERY WDFW
82 |Mar 4 2007 | 632284 |AD Fin Clp| 2003 67 (50024 MINTER CR 15.0048 MINTER HATCHERY WDFW
82 |Jan 25 2007 | 632372 |AD Fin Clp| 2004 53 (40488 MINTER CR 15.0048 MINTER HATCHERY WDFW
82 |Jan 28 2007 | 632965 |AD Fin Clp| 2004 61 (32771 MINTER CR 15.0048 MINTER HATCHERY WDFW
82 |Mar 31 2007| 632965 |AD Fin Clp| 2004 59 (39366 MINTER CR 15.0048 MINTER HATCHERY WDFW
82 |Dec 28 2006| 632965 |AD Fin Clp| 2004 58 (39735 MINTER CR 15.0048 MINTER HATCHERY WDFW
81 |Nov 25 2006| 210547 |AD Fin Clp| 2003 68 [32904|DIT|CLEAR CR 11.0013C NISQUALLY HATCHERY NISQ
82 |Jan 27 2007 | 632783 |AD Fin Clp| 2004 62 [32688|DIT|CLEAR CR 11.0013C NISQUALLY HATCHERY NISQ
82 |Mar 17 2007| 632783 |AD Fin Clp| 2004 52 |[39031|DIT|CLEAR CR 11.0013C NISQUALLY HATCHERY NISQ
82 |Jan 28 2007 | 632783 |AD Fin Clp| 2004 55 [40491|DIT|CLEAR CR 11.0013C NISQUALLY HATCHERY NISQ
82 |Oct 21 2006 | 632379 |Unmarked| 2003 61 [40450|DIT|BIG SOOS CR 09.0072 SOOS CREEK HATCHERY WDFW
82 |Feb 10 2007| 632873 |AD Fin Clp| 2004 59 (50007 DESCHUTES R 13.0028 |[TUMWATER FALLS HATCH WDFW
82 |Mar 15 2007| 632873 |AD Fin Clp| 2004 52 (50032 DESCHUTES R 13.0028 |[TUMWATER FALLS HATCH WDFW
82 |Mar 18 2007| 632873 |AD Fin Clp| 2004 51 (50054 DESCHUTES R 13.0028 |[TUMWATER FALLS HATCH WDFW
82 |Feb 10 2007| 633089 |AD Fin Clp| 2004 53 (39343 DESCHUTES R 13.0028 |[TUMWATER FALLS HATCH WDFW
81 |Feb 10 2007| 632964 |AD Fin Clp| 2004 55 (39347 VOIGHT CR 10.0414 VOIGHTS CR HATCHERY WDFW
82 |Mar 18 2007| 632964 |AD Fin Clp| 2004 62 (25285 VOIGHT CR 10.0414 VOIGHTS CR HATCHERY WDFW
82 |Apr 29 2007 | 632964 |AD Fin Clp| 2004 58 (39400 VOIGHT CR 10.0414 VOIGHTS CR HATCHERY WDFW
82 |Dec 30 2006| 632964 |AD Fin Clp| 2004 52 (39737 VOIGHT CR 10.0414 VOIGHTS CR HATCHERY WDFW
82 |Mar 15 2007| 632964 |AD Fin Clp| 2004 57 (50029 VOIGHT CR 10.0414 VOIGHTS CR HATCHERY WDFW
82 |Apr 21 2007 | 632964 |AD Fin Clp| 2004 63 (50060 VOIGHT CR 10.0414 VOIGHTS CR HATCHERY WDFW
81 |Feb 16 2007| 631897 |AD Fin Clp| 2003 72 (14815 WALLACE R 07.0940 WALLACE R HATCHERY WDFW
81 |Oct 21 2006| 631897 |AD Fin Clp| 2003 68 (32767 WALLACE R 07.0940 WALLACE R HATCHERY WDFW
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Recovery Tag Brood | FL Release

Area Date Code Mark Yr (cm) | Label Release Site Rearing Hatchery Agency
81 |Jan 27 2007| 631897 |AD Fin Clp| 2003 78 (32770 WALLACE R 07.0940 WALLACE R HATCHERY WDFW
81 |Dec 30 2006| 631897 |AD Fin Clp| 2003 69 (32830 WALLACE R 07.0940 WALLACE R HATCHERY WDFW
81 |Apr 21 2007| 631897 |AD Fin Clp| 2003 71 (40013 WALLACE R 07.0940 WALLACE R HATCHERY WDFW
82 |Mar 4 2007 | 631897 |AD Fin Clp| 2003 74 (39028 WALLACE R 07.0940 WALLACE R HATCHERY WDFW
82 |Dec 32006 631897 |AD Fin Clp| 2003 67 (39734 WALLACE R 07.0940 WALLACE R HATCHERY WDFW
81 |Feb 16 2007| 632280 |Unmarked| 2003 79 |[14814|DIT|WALLACE R 07.0940 WALLACE R HATCHERY WDFW
81 |Feb 10 2007| 632789 |AD Fin Clp| 2004 56 [39346|DIT|WALLACE R 07.0940 WALLACE R HATCHERY WDFW
81 |Jan 21 2007| 632789 |AD Fin Clp| 2004 55 [40484|DIT(WALLACE R 07.0940 WALLACE R HATCHERY WDFW
81 |Mar 30 2007| 632876 |AD Fin Clp| 2004 56 (32871 WALLACE R 07.0940 WALLACE R HATCHERY WDFW
81 |Apr 28 2007 | 632876 |AD Fin Clp| 2004 59 (40277 WALLACE R 07.0940 WALLACE R HATCHERY WDFW
82 |Apr 18 2007 | 632876 |AD Fin Clp| 2004 54 (40273 WALLACE R 07.0940 WALLACE R HATCHERY WDFW
82 |Apr 22 2007 | 632876 |AD Fin Clp| 2004 57 (40275 WALLACE R 07.0940 WALLACE R HATCHERY WDFW
82 |Oct 13 2006 | 632876 |AD Fin Clp| 2004 42 (40448 WALLACE R 07.0940 WALLACE R HATCHERY WDFW
82 |Jan 24 2007 | 632876 |AD Fin Clp| 2004 52 (40486 WALLACE R 07.0940 WALLACE R HATCHERY WDFW
82 |Mar 17 2007| 210594 |Unmarked| 2004 57 (25284 WHITE R 10.0031 WHITE RIVER HATCHERY MUCK
82 |Jan 16 2007 | 210588 |AD Fin Clp| 2004 57 (39742 WHITEHORSE SPRINGS |WHITEHORSE POND COOP
82 | Oct 52006 | 210588 |AD Fin Clp| 2004 | 57 |40447 WHITEHORSE SPRINGS |WHITEHORSE POND COOP
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Appendix H. Estimation methods used in Section Il, FRAM vs. &@led parameters
subsection.

Computation of Average Encounters
1.Compile CRC catch by year and month.

Areas 8-1 and 8-2 CRC Catch of Chinook

Month 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

1 563 322 593 224 265 599 674 487 663 255 32 17 6 64 30 4 231 27§
2 804 570 890 527 427 126 343 535 934 167 229 1163 %H64 438 392 373 288 1§
3 359 626 212 668 185 346 592 460 330 245 375 2PD01563 577 409 337 154 284
4 348 1086 160 329 265 219 402 300 571 417 279 206 328 269 18530 174 162
10 623 571 459 186 493 32 102596 929 26 105 4 229 302 84 3 132 221
11 920 67 231 517 337 1079000 596 71 220 71 586 763 180 514 294 168 77

o

12 1245 66 177 227 525 1206805 609 155 O 5 71 0 17 0 33 191 225

4852 3308 2722 2678 2497 3607 5837 3583 3653 1330 1096 1210 3429 1895 1836 1351 1379 1358

2.Compile sampling data.

Compile the numbers of Chinook retained and thebmmsof Chinook released by year
and month from creel data.

Areas 8-1 and 8-2 Sampling Data of Chinook RetaaredlReleased
199¢ 1997 199¢ 199¢ 200( 2001 2002 2003 2004 2005 2006 2007

Month|Ret Rel|lRet Rel|Ret Rel|Ret RelfRet Rel | Ret RejRet Rel | Ret ReJRet RellRet Rel |Ret Rel| Ret Rel

1 47 391 145254 33 247 0 0 0 0 0 d 0 o p 206594 157 209
98 906 60 368 32824 147 292

OT

2 122504 174293 2C153 1€ 38 32 179 130 60
3 77474 45 71 272039 68 70 47 3334 132 40B 87 991 33 1y78 124594 340 427%
4 43124 77119 31269 42 27 41 16)] 25 8 37230 12 %0 17859 223 276
10 123124 61 474 6 391 1 247 1 669 14 359 1 234 1 254 07 80 785|4 129131
11 55 154 7 64 12 6§ 1€ 92 10z 1064 71 27[L 511094 91 58% 42 66 731749 45453

12 28 63 31 244 0 O 2 2 6 49 0 ( [V ) 0 p 163453.0 173381
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3.Compute the ratio of released to retained Chirfooknonth with full Chinook
retention.

Areas 8-1/8-2 Released to Retained Ratios for Mowntkth Full Chinook Retention

Month

1994 1995 1996 1994998 1999 2002001 2002 20032004 2005 2006 20(

D7

1
2
3
4
10
11
12

89 34
16.2 3.6
176 3.1
9.7 3.0
3.6 6.3
3.3 7.4

8.3
4.1
6.2
2.8

2.8
2.2

1.8
1.7

7.5
7.7

16 75 10 7.1 31

1.5
7.8
9.1
8.0

105 3.8 215 6.4 158

9.2

6.1

114 54

4. Apply this ratio to CRC catch to compute the bemof Chinook released and add this

value to the CRC catch for an estimate of encoanter

Areas 8-1/8-2 Estimate of Chinook encounters fontin® open to Chinook fishing

Month

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

5927 2993 4538 1841 2164 803 2247

2162 1569 2736 2507 1445 4487 2796 1150 3074

6450 2456 3292 851 2087 755 1701 4909 7149 2615 585 4615

2346 1598 1137 1431 529 2989
8178 865 9253

4923 14697 2265 720 6722 3675 4055 3818 4942 248 1498

5202 6771 1932 1395 616 3557

5. Compute average monthly encounters and variance:

Average:

2 Xym
y

n
Where,
x = Chinook Encounters
n = number of observations in the sample
m = month
y=year

Xm=

Xm= average monthly encounters
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Variance:

> Xy = %)
Var, = -
" n-1
Where,
Vary, = Variance of monthly encounters
6. Compute encounters and variance for the enttel@r — April period:
a=)y Xm

m
V=> Var,
m

Where,
a = Average monthly encounters summed over months
v = Variance of monthly encounters summed over hsont

7. Compute the 95% confidence interval

95% Confidence Interval = +/- 1.96%

Computation of Average CRC Catches, 95% Confidbrieeval, and FRAM Encounters
1.Compile CRC catch by year and month:

Areas 8-1 and 8-2 CRC Catch of Chinook.

Month

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

10
11
12

553 322 593 224 265 599 674 487 663 255 32 17 6 ®4 30 4

804 570 890 527 427 126 343 535 934 167 229 1163 9564 438 392 371
359 626 212 668 185 346 592 460 330 245 375 2PD01563 577 409 337
348 1086 160 329 265 219 402 300 571 417 279 206 328 269 1590 174
623 571 459 186 493 32 102596 929 26 105 4 229 302 84 3 132

920 67 231 517 337 1072000 596 71 220 71 586 763 180 514 294 1
1245 66 177 227 525 1206805 609 155 O 5 71 0 17 0 33 1

68

4852 3308 2722 2678 2497 3607 5837 3583 3653 1330 1096 1210 3429 1895 1836 1351 1379
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2. Adjust catch to full month Chinook opening usFgAM rules.

Areas 8.1 plus 8.2 Chinook FRAM Regulation Adjustmets

Month 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.72 0.72 0.64 0.63 1.00 1.00 1.00
3 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
4 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.89 0.47 0.47 0.47 0.47 0.00 0.00 0.00
10 1.00 1.00 1.00 0.00 0.75 0.00 0.75 0.75 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
11 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.51 0.51 1.00 1.00 1.00 1.00 1.00 1.00
12 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00

Adjustments came from agreed upon effort transfalass for partial month openings;
i.e., a 15-day closure in a 28-day month producssakar of 0.63.

Adjusted Catch = CRC Catch/Adjustment

Areas 8.1 plus 8.2 Adjustec

CRC Catch of Chinook

Month 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Jan 553 322 593 224 265 599 674 487 663 255

Feb 804 570 890 527 427 126 343 535 934 167 317 159 1412 889 438 392 373
Mar 359 626 212 668 185 346 592 460 330 245 375 211 1200 563 577 409 337
Apr 348 1086 160 329 265 219 402 300 571 471 592 437 696 571

Oct 623 571 459 657 1361 795 929 132
Nov 920 67 231 517 337 1079 2000 596 71 430 139 586 763 180 514 294 168
Dec 1245 66 177 227 525 1206 805 609 155 191

4852 3308 2722 2492 2661 3575

6177 3782 3653 1568 1422 1393

4071 2203 1529 1095 1201

3. Compute average monthly catch and variance.

Average Catch:

2 %ym
-

X

n
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Variance:

> Xy = %)’
Var, = -
" n-1

Where,
x = Catch
m = month

y=year
n = number of observations in the sample

X= average monthly catch
Vary, = Variance of monthly catch

4. Compute catch and variance for the entire Octtitveugh April period.

Where,
a = Average monthly catch summed over months
v = Variance of monthly catch summed over months

5. Compute the 95% confidence interval
95% Confidence Interval = +/- 1.9%
6. Compute FRAM catch for a non-selective fishery.

The FRAM catch of a non-selective fishery equagsrtbmber of marked plus unmarked
legal-size encounters:

Encounters Legal Marked + Encounters Legal UnmaskE&RAM Catch

05/06: 1,325 + 3,172 = 4,497
06/07: 1,876 + 1,981 = 3,875
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