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EXECUTIVE SUMMARY

The Washington Department of Fish and Wildlife (WDFW) implemented a-sedéctive

Chinook fishery (MSF) in Marine Area 7 for the first time during February 2008. Consistent
with the 2004 Puget Sound Chinook Harvest Managemiant (Puget Sound Indian Tribes

and WDFW 2004) and the intent of previous Puget Sound/Strait of Juan de Fuea mark
selective Chinook fisheries, the primary goal for this pilot fishery was to provide meaningful
opportunity to the recreational angling pubdibile minimally impacting ESAisted Puget

Sound Chinook sal mon. WDFWG6s Puget Sound San
intensive monitoring program in Area 7 throughout February in order to collect the data

needed to estimate key parameters charactgrthie fishery and its impacts on unmarked

salmon. Sampling activities included dockside creel sampling, test fishing, and aerial effort
surveys. Among other parameters, efforts emphasized data collection needs for the estimation
of: i) the mark rate ahe targeted Chinook populatian), the total number of Chinook

salmon harvested (by size [legal or sublegal] and ratatkis [marked or unmarked] group),

iii ) the total number of Chinook salmon released (by size andstetrks group)y) the

codedwire tag (CWT) and/or DNAbased stock composition of marked and unmarked

Chinook mortalitie§ andv) the total mortality of marked and unmarked double index tag

(DIT) CWT stocks.

Creel samplers staffed five different access sites on 20 of the 29 dagsethat was open
under markselective harvest regulations. Samplers interviewed an estimated 39% of all
participating angleran(= 1,970 angler trips) and samplegl@ of all marked Chinook
harvestedr{= 438). Additionally, other PSSU staff conductecheigerial effort surveys, and
spent 18 days (118 hours) on the water pursuing Chinook using test fishing methods, in
support of Area 7 monitoring efforts. Based on these activities, we estimate@éat 4,
angler trips were completed by a combinationrofgie fleet, charter, and derby anglers
during February. With a CPUE of 0.28 Chinook landed per angler trip, these anglers
harvested a grand total o324 marked Chinook; they released an estimaté84Chinook
(440marked, 1195unmarked, and 4 unknewmarkstatus). Harvested Chinook averaged 71
cm (range: 51 to 96 cm) in total length and were larger than the legal minimum size2init (
in or 56 cm TL) in most instances (dockside marked Chinook observations, 429 legal /438
total or 98%). Over half58%) of all harvested individuals wereydar olds (brood year

2004), with age8 fish making up the catch remainder. In addition, 75 CWTs were recovered
from harvested fish, the majority of which (94.7%) were from Puget Sound (89.3%,
predominantly from arth Puget Sound facilities) and Hood Canal (5.3%) release sites.

During their month of sampling in Area 7, test fishers encountered 31 Chinook salmon, 77%

and 42% of which were of | egal size and mar ke
Chinook encounters / angler trip), test fishers experienced a similarrfeyded Chinook

encounter rate as did charter, derby, addrge private fleet anglers. Chinook encountered

by test fishers averaged 63 cm (range: 48 to 89 cm) in total length amgmedominantly 3

years in age (67% of marked and 71% of unmarked totals). Given the limited number of test

! Though the necessary tissue samples have been collectedb@gé¢d estimates of stock composiiwa
presently unavailable for Puget Sound/Strait of Juan de Fucaselsdtive fisheries. In the present report,
CWT-based (unexpanded) estimates of the stock composition of marked Chinook harvest are provided.
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fishery encounters, we chose to pool data across sources (test fishery, charter/derby angler
VTRS) in order to estimate the mark rate and size/ratatus composition of the pool of

Chinook encountered in the Area 7 fishery. As a result, we estimated the overall mark rate at
59% and size/marktatus composition &0.3%6 legatmarked,35.4%6 legatunmarkedB.9%
sublegalmarked, and 3% sublegalunmaked.

By combining dockside sampling results (i.e., legarked Chinook harvest estimates), test
fishery/VTR size/maristatus composition data, and charter/derby census results, we
generated size/maidtatus grougspecific estimates of encounters andtaldies. In total,
2,968Chinook were encountered (retained and released) during the Area 7 fisheryb@ith 1,
of these being legaharked, 1044 legatunmarked267 sublegalmarked, and.55 sublegal
unmarked individuals. Among released encounterssiamated0 legatmarked,156 legal
unmarked49 sublegalmarked, an@1 sublegalunmarked Chinook266 overall) were

estimated to have died due to handling and release effects. Thus, in468marked (2%

due to direct harvest) add89unmarked @inook mortalities occurred as a result of the Area

7 fishery. Although estimated marked Chinook impacts greatly exceeded expectations set by
preseason Fishery Regulation Assessment Model runs (model run 3907), the impact of the
Area 7 fishery on unmarkleChinook was similar to what was anticipated. aly regarding
impacts of MSFs on the cod&dre tag (CWT) program, we estimated that 10 unmarked
Chinook belonging to doubliedex tag (DIT) groups may have died due to the handiirgy
release impactsfohe pilot Area 7 fishery.
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INTRODUCTION

In recent years, abundant runs of hatchery Chinook sal®oecothynchus tshawytschhave

been mixed with depressed runs of wild Chinook salmon in the marine environments of the

Puget Sound and Strait of Jude Fuca. Providing recreational anglers with opportunities to

harvest abundant hatchery stocks while simultaneously protecting weaker, wild stocks has

proven to be a significant conservation and management challenge. The combination of

largescale hatchg marking (i.e., fin clipping) programs and mas&lective harvest

regulations makes it possible for anglers to pursue and harvest hatchery Chinook salmon
while minimally impacting wi-ddl esatlimoen fpiogphud rait
(MSFs), angles are generally allowed to retain adipésé n cl i pped (fimar kedo)
and are required to release unharmed any wuncl
salmon encounteréd

Since the first marine selective Chinook fishery occurred in M&ateh Areas 5 and 6

(Strait of Juan de Fuca) in 2003 (WDFW 2008a), rsallective Chinook salmon fishing
regulations have been implemented on a pilot basis in multiple Puget Sound Marine Catch
Areas during both summer and winter seasons. As of the dltse 200607 fishing season,
pilot summeiselective Chinook seasons have occurred in Areas 5 and 6 for five years (2003
2007; WDFW 2008a) and in Areas 9, 10, 11, and 13 for one year (2007; WDFW 2007a and
2007b); pilotwinter selective Chinook fisheries Y\ occurred in Areas-8 and 82 for two
complete seasons (200B and 200@7; WDFW 2008b). In February 2008, the Washington
Department of Fish and Wildlife (WDFW) implemented a winter rreslective Chinook

fishery in Area 7 for the first time. Conssit with the 2004 Puget Sound Chinook Harvest
Management Plan (Puget Sound Indian Tribes and WDFW 2004) and the intent of previous
mark-selective Chinook fisheries, the primary goal for this pilot fishery was to provide
meaningful opportunity to the rectemal angling public while minimally impacting ESA

listed Puget Sound Chinook salmon.

Given the pilot nature of the Area 7 selectiv
Sampling Unit was tasked with implementing an intensive monitoring program dioeing t

entirety of its February-29, 2008 season. Our primary goal was to collect the data needed to
estimate key parameters characterizing this fishery and its impacts on unmarked salmon. As

per StatéTribal agreement (WDFW and NWIFC 2007), we tailoredsampling so that we

could reliably estimata) the mark rate of the targeted Chinook populatigrihe total

number of Chinook salmon harvested (by size [legal or sublegal] andstadunk [marked or

unmarked] group)ji) the total number of Chinoolaknon released (by size and matitus

group),iv) the codedvire tag (CWT) and/or DNAbased stock composition of marked and

*The regulations specific to the 2008 Area 7 mselective fishery allowed for the retention of up to two legal

sized £22 inches [56 cm]) marked Chinook salmon per day and required the immediate release of all unmarked
or sublegal Chinook. Additionallgnglers werei) required to use singlgoint, barbless hooks while fishing for
salmonjii) held to a combined (all salmon species)-figh daily limit during the Area 7 margelective fishery,

andiii) held to a handling rule that prevented them fromdirig unmarked and/or sublegal Chinook aboard

their vessels.
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unmarked Chinook mortalitidsandv) the total mortality of marked and unmarked double
index tag (DIT) CWT stocks. In additiowe acquired and analyzed relevant data
characterizing other aspects of the pilot fishery, including descriptors of fishing effort, fishing
success (catch [landed Chinook] per unit effort), the length and age composition of
encountered Chinook, and the maleintensity of our sampling efforts.

In the following pages, we report the results generated through our Area 7 monitoring
activities. We first provide a brief review ourseason sampling and pasason assessment
methods and then present detarlesults for each component of our selecfigbery
monitoring program. Results are presented according to the following seqiehee:
intensity (i.e., spatial and temporal coverage) of sampling efforts is desgcr)estimates of
fishery charactestics obtained from creel survey data are reviewiedhe results from our
recreational test fishery are presented;ightbtal fishery impacts estimated based on the
combination of creel and test fishery datare reviewed and compared with {s&ason
expectations (i.e., based on Fishery Regulation Assessment Model [FRAM] predictions).
Finally, we provide a detailed description of our impact estimation scheme as well as
additional and relevant data in a series of appendices (i.e., seatgtablesd sampling
summaries; age composition tables [for landed catch and test fishery encounters]; and raw
CWT recoveries).

METHODS
Marine Catch Area Description

Area 7 encompasses the marine waters in and around the San Juan Islands. Its boundaries
extendfrom mainland Washington in the east (inclusive Bellingham Bay) to tli€Caisada

border in the west, and from approximately Smith Island in the south to thHédd&da

border in the northRigure 1). Covering more than 800 square miles (2,056) lahmarire

waters, Area 7 is one the | argest WDFW Mari ne
de Fuca/Puget Sound region (i.e., Ared®h In terms of its characteristics as a winter

fishery, Area 7 experiences both local and destindiased (i.e., toust) angling effort; the
majority of this effort is focused on i mmatur

Monitoring Program Overview

Our sampling program for the Area 7 fishery incorporated comprehensive and complementary
data collection strategs, including dockside angler interviews (with catch sampling), aerial
effort surveys, tedishery-based sampling, and voluntary reports of completed trips provided

by charter anglers, private anglers, and derby participants (Roche Harbor Salmon Classic,
February 8, 2008) Figure 2). Given that Area 7 is the first selective fishery where we

relied on aerial instead of boat surveys, we provide complete detail on this aspect of our
design. For other aspects of our monitoring program, we provide onlgfadwiew and

refer the reader to WDFW (2007b or 2008b) for additional detail.

% Though the necessary tissue samples have been collectedb@¥¢d estimates of stock composition are
presently unavailable for Puget Sound/Strait of Juan de Fucasekadtive fisheries.nlthe present report,
CWT-based (unexpanded) estimates of the stock composition of marked Chinook harvest are provided.
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Figure 1. Map of Marine Catch Area 7 in Puget Sound. Open white circles correspond to the approximate
location of the five public ramps or marinas where angler intes/aavd catch sampling occurred (1 = Friday
Harbor Marina, 2 = Cornet Bay State Park Ramp, 3 = Washington Park Ramp, 4 = Skyline Marina, 5 =
Bellingham Ramp) (Map Courtesy of Brian McTeague, WDFW).
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Catch and Effort: Sampling and Estimation

We collected d@ on total catch (observed harvest and reported refeasestotal angling

effort using an aeridhccess design whereby: 1) catch and effort data were obtained by
interviewingall anglers departing the fishery at five access sites that were staffed on
randomly selected sample days (within Mag Thursday andrriday-Sundaystrata); 2) the
fraction of total fishing effort contained in our sample frame was estimated from paired peak
activity counts (i.e., boats) for sample frame sites and peak aerialduwas ¢i.e., for all of

Area 7) on days when both dockside sampling and aerial surveys were possible; and 3) total
catch and effort estimates were obtained for all sample days by expanding-Bample
observations by the estimated sample fraction.

Dockstde Sampling

We collected data on total catch and total angling effort using -stage stratified sample

design. At the first stage, we selected five sample days from two temporal strata (weekday
[Monday-Thursday], withn = 2 days sampled; weekend [FaidSunday], with each day

always being sampled) during each week of theroaeth fishery. On selected sample days,

we staffed access sites (i.e., public ramps, boathouses, etc.) for creel sampling. Our dockside
sample frame included all moderdtehigh effort, public boat launch facilities used to access
Area 7, including: Bellingham, Cornet, and Washington Park ramps and Friday Harbor and
Skyline marinas. In contrast to the approach we have used in other marine arees 2i.e.,

sites are randomly fm-uniform probabilities based ethe-water interviews] chosen from a
sample frame; WDFW 2007b), we staff@tfive sites on scheduled sample days. We opted

to visit all sample sites on scheduled sample days so that we could maximize our sample size
andminimize the degree of expansion required to obtain fistwalg estimates of catch,

effort, and anglereported releases. Finally, given that some effort was excluded from our
sample frame (i.e., private and/or leffort access sites), we estimated sknfiame

coverage from aerial overflight data and accounted for this quantity in estimates offishery
wide totals (see below amkppendix A).

At access sites selected for sampling on scheduled sample days, samplers intat/iewed
parties (from both fising and norfishing vessels) exiting the Area 7 fishery. During
interviews, samplers acquired data on trip duration (time of start, time of finish), trip intent
(i.e., targeted species), fishing method(s) employed (downrigger or diver trolling, jigging,
mooching, or other), and fish encountered (kept and/or released, by species). When an
interviewed party possessed Chinook or coho salmon, samplers inspected them for CWTs
using wand detectors, and collected snouts from €aSitive individuals for later lab
processing. Additionally, samplers took length measurements (fork and total) and scale
samples from landed Chinook.

“In a recent evaluation of bias in mas&lective fishery parameter estimates, Conrad and McHugh (2008)
concluded that recall errorkdily cause bias in interviebased estimates of total salmeteases Thus,
although estimates of total salmon releases based solely on-epeied data were generated for this report
(Appendix G), we focus exclusivelyonbiasor r e c t e d tinstestohGhidook2encouaters (and
releases) in our review of the Area 7 fishery.
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Figure 2. Conceptual diagram of the monitoring plan implemented in Area 7 during its February 2008 mark

selective Chinook season. €las represent discrete sampling activities, dashed boxes represent parameters that

are estimated using data from a given activity, and solid boxes depict key quantities estimated from the
comprehensive pl an. 6 En c o u nseckGhirodk salmon.l udes both har ves

Aerial Surveys

Due to its vast size and complex geography, we used an aerial overflight approach to estimate

total Area 7 effort and thus the proportion of effort captured in oussiteesample frame

(i.e., the sample fractior [ 171 the outof-framee f f ort propén]) . Survey:
on a subsetn(= 8) of scheduled (i.e., dockside) sample days and were timed to coincide with

the assumed period of peak adiniior winter fisheries (100Q@400). Trained WDFW staff

condicted the surveys from fixeding aircraft piloted by WDF\A&nforcement or chartered

personnel. For aerial each survey, samplers (aerial observers) circumnavigated the entirety of

Area 7 and counted all recreational vessels observed while marking themagnfarm.

Aerial observers made no attempt to distinguish recreational boats as being either fishing or
nonfishing in nature; however, obvious nishing vessels such as sail boats, commercial

1C
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crabbing vessels, etc., were noted as such on forms artéainim final counts. Flights
took 1.25 h (time over Area 7) on average and were flown at an elevation of 1,000 ft (305 m).

For each flight, we estimated the sample fractipby pairing the aerial total boat count with

the sampldrame total for boat active during the flight period (i.e., determined from

interview details). We then obtained stratapecific estimates of the mean sample fraction

(and its variance) and used these values to obtain strahdrisherytotal estimates of

angling effortand landed catcfTable 1). The estimators (totals and variances) associated

with this complemented aerialccess approach are providedippendix A. In addition, to

minimize the influence of recall bias on our assessment, we estimated Chinook eedases
difference between estimated catch (i.e., basasbearvedandings) and total Chinook

encounters (i.e., releases = encouriteetained catch) generated using the foiasected

Conrad and McHugh (2008) approach. Briefly, encounters were estitogidividing the

creel estimate of legatharked Chinook harvest by a field estimate of the proportion of the
fishable Chinook population that is of | egal
approach; e.g., WDFW 2007a). Given that this apprgaats negatively biased estimates if

anglers release any of the lega&rked Chinook they encounter, Conrad and McHugh
estimated a Acorrectiono factor to account fc
estimator. SeAppendix B for completecomputational details. Although we do not review
estimates of Chinook releases based solely on angler accounts in our assessment, we supply
these estimates, as well estimates of retained catch and/or releases for other salmon species, in
appendices to thireport Appendices G.

Charter and Derby Sampling

Given the higher catch per unit effort (CPUE) of charter and derby anglers relative to that of
the private recreational fleet and the difficulty in directly sampling their catch (e.g., due to
privatemoorage), we acquired catch (harvest + releases) and effort data for these anglers
through separate efforts. First, before the start of the season we contacted all salmon charters
with known operations in Area 7 and requested that they provide catcff@béhérmation

for all paid trips taken during the month of February. We supplied all charter captains with
postagepaid Voluntary Trip Report (VTR) forms and a memo detailing instructions for

proper form completion. For fishetgtal catch and effoestimation efforts, charter data

were treated as being the result of a complete census (i.e., with zero variance). Second, we
took extra measures to acquire catch (harvest and releases) and effort data for the Roche
Harbor Salmon Classic Invitational Dsr(Feb. 89, 2008). With the cooperation of derby

staff and participating anglers, we acquired information on catch and effort using derby
specific VTR forms. Also, WDFW personnel staffed the derby to encourage VTR completion
as well as to collect biotpcal data (lengths, scales, and cedeck tags) landed Chinook.

After expanding to account for ne@asponse, derbY TR catch and effort totals (and

variances due to expansions) were simply added to creel survey totals (and variances).

11
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Test Fishery Methods

In order to obtain accurate estimates (i.e., free from stlvasgd recall error) of the size

(legal or sublegal) and maskatus (marked or unmarked) composition of the pool of Chinook
salmon encountered by anglers participating in therfysivee conducted a recreational test
fishery during the entirety of the maslelective Chinook seasd@hable 1). Our test boat

crew consisted of two WDFW technicians, each fishing with a single rod for five days a week
(MondayFriday). Test fishers foced their efforts at locations that optimized their overall
encounter rate and mirrored choices made by therge: private fleet. Also, test fishers

fished for Chinook using the same methods as the recreational fleet, as prescribed by
supervisory staff #ised on dockside interview results for the preceding week. For each fish
brought to boat, test fishers logged details on its identity (species), size (fork length and total
length), and, if applicable, mark status (marked or unmarked). For Chinook salmon
encounters only, test fishers additionally collected scale and DNA samplest{piece of

dorsal tissue).

Estimating Fishery Impacts
Total Encounters and Mortalities

We characterized the overall impacts of the fishery in terms of gotaldestimats of

encounters and mortalities and by using estimates specific to each of the four siztdtuark
groups (i.e., leganarked [LM], sublegamarked [SM], legalinmarked [LU], and sublegal
unmarked [SU]Table 1). As indicated above and in contrast teypous posseason MSF
reports, we used only one approach to estimate total Chinook encounters and, consequently,
mortalities. This single method was selected as a result of a thorougjtristateeview of

bias potential in estimators of encounters i8A8 (see Conrad and McHugh 2008 for details).

In brief, total encounters were estimated by dividing creel estimates ohtegkéd Chinook
harvest by the test fishebased proportion of the targeted Chinook population that was of
legal size and markedglusive of a bias correction accounting for the modest level of legal
marked Chinook release that may occur in this fishery. We then decomposed total encounters
into size/markstatus grougspecific estimates using tesghery encounters composition data

We estimated total Chinook mortality resulting from the fishery by applying assumed
mortality rates to the total harvest and release estimates for the four sizefataskgroups

(LM, LU, SM, and SU). For retained Chinook, the mortalityreate was equivalent to the

total harvest estimate for the applicable size/rstakus group. We applied selective fishing
mortality (sfm) rates of 15% and 20% to legal (marked and unmarked) and sublegal (marked
and unmarked) release totals, respectivelgstimate release mortality. S&ependix B for

a complete description of our impact estimation procedure, including formulae for total and
variance estimators.

The final step of our overall impacts assessment involved comparing fishery outconees to pr
season expectations. To do this, we compared s¢atsdestimates of Chinook encounters
and mortalities to preeason modeled values (FRAM model run no. 3907) for each size and
mark-status category.

12
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Table 1. Sampling/estimation details on targetamraeters associated with the overall Afaaark-selective
fishery monitoringorogram Figure 1).

Finest
Focal Secondary Sample |Estimation
Activity Parameter(s) Parameter(s) Unit(s) Time Step Comments
Dockside Cree|Fishing effort (boat & |Catch rates (CPUE); |Angler trip; kep{ Week Within weeks, estimates a
Sampling anglertrips); kept and |length, age, and CWT |fish; reported also produced by strata
released fish composition of harve$t |fish release (weekday/weekend).
Test Fishing |Size (legal/sublegagnd |Chinook length, age, an|Fish encounter|Season Too few encounters
markstatus composition DNA-based stock (2 month) [occurred to assess mark
(marked, unmarked) of |composition; species rates on diner time scale.
encountered Chinook |composition of non In fact, VTRs were
Chinook encounters ultimately used to bolster
test fishery sample sizes.
Overall Fishery Total Chinook encounte|Ratios of encounters an/ N/A Season The temporal resolution of
Impacts and mortalities, by mortalities per kept (1 month) |impact estimates is
Estimation size/markstatus group |Chinook constrained by that of the
testfishery encounters dat
Codedwire tag|Marked/unmarked N/A N/A Season Thetemporal resolution of
(CWT) Impactg doubleindex tag (DIT) (2 month) |DIT impacts is constrained
Estimation encounters and mortaliti by the total number of tagy

recovered.

*Under the "biaorrected Metho@" approach, Chinook releases can be estimated only as finely as test fishery

data allow.

2The length and CWT composition of lamtleatch was assessed on a seagide basis for impact estimation.
®Though samples were collected, DNdAsed estimates of stock composition are not yet available for this

fishery.

CWT Impacts

To understand the potential effects of the Area 7 raddctive fishery on CWibased
cohortreconstruction efforts, we estimated the total number of unmaagerd Chinook
mortalities that may have occurred during the course of its Febrit28y2008 season. To
do this, we acquired information for all mark@wVT double index tag (DIT) groups present

i n |

anded

catch

from t

he Pa

ci fi

c

St at es

Information System (RMIS) and then applied the methods described by the Selective
Fisheries Evaluation CommittéeAnalysis WorkGroup (SFECAWG 2002) to estimate the
number of unmarked DIT fish encountetedVe subsequently estimated the number of these
fish that may have died due to heakdrelease impacts using afmanalogous that used in
FRAM modeling. Given our interest aharacterizing the impacts of masklective

regulations on the CWT program and not recreational fishing in general, we usfetbén

10% in all unmarkedIT mortality calculations. Thus, we used 10% instead of 15% (applied
above to legasized releasg@since unseen drepff mortality (the 5% differential) is a feature
common to selective and nselective recreational Chinook fisheries.

5 For all unmarkeeDIT encounters and mortalities calculations, we relied on the unméokedrked
abundance ratid | estimated for DIT groups at the time of juvenile release.
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RESULTS & DISCUSSION
Summary of Sampling Efforts

Ramp samplers were present at the five selected acced8siteggham, Cornet, and

Washington Park ramps; Friday Harbor and Skyline marinas) for the entirety-¢hleskn

shifts) of 20 scheduled sample days. This included 7 weekdays, 5 Fridays, and 8 weekend
days Table 2). Dockside efforts yielded samples oBXoat trips (81% fishing, 19% non
fishing), 1,503 angler trips, and 414 landed Chinook (413 marked, 1 unmarked) for the month
of February. Overall, Washington Park (51% of sampled angler trips) and Bellingham ramps
(23%) produced the majority of efforbietained in our sample frame, while€98o6 of all

sampled angler trips originated from each Cornet Ramp, Skyline Marina, and Friday Harbor
Marina.

Although 10 aerial surveys were scheduled during ousgason planning process, inclement
weather preventeaerial surveys during the first third of the month. In total, we conducted
eight overflights during the ormonth fishery (2 weekday, 2 Friday, and 4 weekend flights;
Table 2; Appendix D). All flights occurred duringperiods of high activity, and viewing
conditions were excellent in all cases. Over the eight surveys, aerial observers counted
between 45 and 273 (average = 110) recreational vessels in Area 7; between 17 and 114
(average = 52) of these boats returned to sites contained in our dockside fsamel(based
on trip times reported during interviews).

Table 2 Sampling calendar for the February 2008 Area 7 rsatkctive Chinook fishery. Shaded cells are

days when dockside creel sampling was conducted at all five simpla me s i t tessdays vihAndaeridle n o
surveys occurredfi SifTiFMg rekpye;seaanrd ARBd represents supp
sample days. Bold outer boxes denote strata bosddeekday [Monday hursday] and Weekenéfiday-

Sunday]); February 18th,®rs i dent 6 s Day, was included in the Weekend

Sun. Mon. Tues. Wed. Thurs. Fri. Sat.
1 2
TF
3 4 5 6 7 8 9
TF RD, TF RD
10 11 12 13 14 15 16
TF TF A, TF TF A, TF A
17 18 19 20 21 22 23
A TF TF TF A, TF TF A
24 25 26 27 28 29
A TF TF TF TF A, TF

14
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Based on the combination of aerial boat counts and dockside observations of boats active
during flights, we estimated that on average approximately half (46%) of aH7Aishing

effort originated from sites camined in our sample fram@gpendix D). At 56% and6%,
respectivelythe average sample fraction was higher for weekends than it was for weekdays
these differences were not significant, howeygpendix A) so flight data were pooled

across strata foptal estimation

Fishery Characteristics
Estimates of Fishing Effort and Catch

Nearly 5,000 angler trips were completed by a combination of private fleet, charter, and derby
anglers during the February 2008 Area 7 rreerlective Chinook fisheryr@ble 3). The three
groups harvested a grand total 824 marked Chinook and released an additiond89,

Chinook @40marked, 1195unmarked, and 4 unknown mastatus).

Private fleet anglers completed a total dfé#iangler trips ()92boat trips) in Aea 7 during
the February selective seasdmalple 3). Over these trips, we estimated that a total 154,
Chinook (1152marked, 2 unmarked) were retained, yielding a private fleet catch per unit
effort (CPUE) of 0.8 landed Chinook retained per anglep {fTable 3). Based on reported
salmon releases, we also estimated that a totaftia Chinook salmon375marked and
1,047unmarked) were caught and released by this group of anglers.

Charter fishing activity constituted a minor portion of totsthing activity (% of all angler

trips) present in Area 7 during Februafable 3). Three separate operators reported taking
clients fishing during the fishery resulting in a total of 29 chdeérangler trips (9 boat

trips). Charter anglers encourgd 20 Chinook salmon, 8 of which were harvested (all

marked) and 12 of which were released (2 marked, 10 unmarked). At 0.28 retained Chinook
per angler trip, charteangler CPUE was comparable to that of the-coarter private fleet.
Charter anglers tained all legaimarked encounters.

In contrast to salmon charters, the Roche Harbor Salmon Classic Invitational Derby generated
a significant amount of catch (12% total landed Chinook) and effort (13% of total angler trips)
relative to fishery totalsT{able 3). Based on a derkyarticipant response rate of 69% (68 of

99 VTRs returned), we estimated thabtal of 198 boat trips and 64@gler trips occurred

during the tweday derby (Feb.-8). This effort resulted in 370 Chinook salmon encounters
(165harvested [all marked], 205 released [63 marked, 138 unmarked, 4 unknown mark
status]). At 0.25 landed Chinook per angler trip, Roche Harbor Derby CPUE was slightly less
than that documented for charter and prisMéget anglers.

Characteristics of ldrvested Chinook

Length and Agé During the course of the Area 7 fishery, 438 (64 derby and 374 at dockside
sample sites) retained marked Chinook salmon were sampled at doGlehée4, note, 1
unmarked Chinook was observed at dockside but not sampled) dnterviews). All of these
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fish were measured and examined for the presence of a CWT. Harvested Chinook ranged
from 51 to 96 cm and averaged 71 cm (SD = 8 cm) in total leRggbre 3). As might be
expected, the Chinook harvested during the Rétdr®or Derby (mean =72 cm, SD = 8 cm)
were slightly larger than those harvested by the private fleet at large (mean =69 cm, SD =8
cm; twosamplet-test t =-2.56,P = 0.006). Overall, the majority (429/438 or 98%) of

Chinook harvested were of legalsi@22 in or 56 cm TL).

While scales were collected from all sampled Chinook, only 399 (63 derby and 336 dockside)
of these could be aged. Over half (58%) of all aged Chinook were 4 years old (brood year
2004), and 89% of aged individuals were subyeamintmigrantsAppendix E). The

remaining age samples were primarily from brood year 2005 (age 3.1 = 41% of total), with 6
2003 brood individuals (ages 5.1 and 5.2) also being observed.

CWT Sampled We recovered a total of 75 codedte tags from the 4Bretained marked
Chinook salmon that were examined as part of our docksid&?) and derbyn= 13)

sampling effortsTable 5; Appendix F). The majority of CWT fish (94.7%) were from

Puget Sound (89.3%) and Hood Canal (5.3%) release sites, wittamireg 5% coming

from Canadian production facilities in the Georgia Basin (East Coast Vancouver Island and
Fraser Basin). For Puget Sound recoveries, north Puget Sound CWT groups were most
abundant with nearly half of these tags coming from one reléasans rearing facility
(Cascade River, Marblemount Hatchery). In addition, 33 of the CWTSs recovered were
associated with a doubladex tag (DIT) group (See Overall Fishery Impacts: Estimated
CWT-DIT Impacts for estimated unmark&IT mortality results)

16
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Table 3. Estimates of total fishing effort and total salmon catch (harvest and reported releases) during the February 2008 cireafiskety. Values may
AD = marked (i.e., adipiggeed), UM =unmarked, UNK = unknown mark status.

not add exactly due to rounding error.

Fishing Effort

Retained Chinook

Released Salmoh

Angler Stat | Start End AD UM UNK Total Chinook
Group Wk Date Date Boats Anglers Marked Unmarked Chinook Chinook Chinook Encounters
Private Fleet 5 1-Feb 3-Feb 278 618 166 0 54 151 0 371
6 4-Feb 10Feb 209 404 146 0 48 133 0 328
7 11-Feb 18Feb 943 1853 501 0 163 457 0 1121
8 19Feb 24-Feb 489 993 304 2 99 275 0 679
9 25Feb 29Feb 172 316 34 0 11 31 0 77
Private Fleet Subtotal: 2092 4184 1152 2 375 1047 0 2576
Roche Derby (89 Feb.) Subtotaf: 198 649 165 0 63 138 4 370
Charter (1-29 Feb.) Subtotal: 9 29 8 0 2 10 0 20
All Anglers Total: 2299 4862 1324 2 440 1195 4 2966
Standard Error: 145 292 75 1 124 121 2 259
CV (%): 6% 6% 6% 25% 28% 10% 46% 9%
95% CI: | 2,0152,582 | 4,2905,435 | 1,1771,471 1-3 198682 957-1,433 3-8 2,4583,473

! Released Chinook were estimated as the difference between total Chinook encounters generated usingeatbihéMethod 2" estimator. Séppendix A

and Conradnd McHugh (2008) for additional details.

2Given that 67 of 99 derby VTRs were returned, the derby subtotal had to be estimated; thus a derby variance compadedt is incl
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Table 4. Summary of harvested Chinook total length samples collectedgddoickside angler interviews and
derby sampling, Area 7, maselective Chinook fishery, February 2008. Counts include observations made
during both docksiden(= 374, Selective and Baseline Sport sampling) and Roche Harbor Dext8A)
sampling.

Number Sampled

Mark Type Legal-size | Sublegalsize | Total
Marked 429 9 438
Unmarked 0 0 0
Undetermined 0 0 0
Total 429 9 438

Harvested Chinook (n =438 )
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Figure 3. Lengthfrequency distribution for marked Chinook harvested during the Area 7 February 2068 mark
selective @inook fishery. The figure includes observations made during both docksid&7d, Selective and
Baseline Sport sampling) and Roche Harbor Denby §64) sampling.
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Table 5. Summary of codeglire tags recovered from Chinook salmon harvested dtnmd\rea 7 February-1

29,2008 marls el ecti ve Chinook fishery. The field
doubleindex tag groups.
CWTs
Release Regioh Release Site Rearing Location | Recovered|No. DITs
British ColumbiaFraser R. |Chilliwack River Chilliwack River 1 (1.3%) 1
Hatchery
British ColumbiaVanc. Isl. [Big Qualicum River [Big Qualicum River 2 (2.7%)
Hatchery
Puntledge River Puntledge River 1 (1.3%)
Hatchery
Hood Canal Finch Creek Hoodsport Hatchery 1 (1.3%)
Purdy Creek George Adams Hatchg 1 (1.3%) 1
Skokomish River Ricks Pond 2 (2.7%)
Puget SoundCentral Green River Icy Creek Hatchery 1 (1.3%)
Grovers Creek Grovers Creek Hatchel 1 (1.3%) 1
Grovers Creek Grovers Creek Hatchel 1 (13%) 1
Hatchery
Issaquah Creek Issaquah Hatchery 4 (5.3%)
Puget SoundNorth Baker River Unreported 1 (1.3%)
Cascade River Marblemount Hatchery] 24 (32.%) 10
Friday Creek Samish Hatchery 7 (9.3%) 7
N.F. Nooksack River[Kendall Creek Hatcher| 4 (5.3%) 4
Skagit River Unreported 1 (1.3%)
Tulalip Creek Bernie Gobin Hatchery] 5 (6.7%)
Wallace River Wallace River Hatchery 8 (10.7%) 5
\Whitehorse Springs |Whitehorse Pond 2 (2.7%)
Puget Soundouth Chambers Creek Garrison Hatchery 2 (2.7%)
Lakewood Hatchery 1 (1.3%)
Clear Creek Nisqually Hatchery 3 (4.%) 3
Deschutes River Tumwater Falls 1 (1.3%)
Hatchery
\Voight Creek \Voight Creek Hatchery| 1 (1.3%)
Grand Total 75 33

A# DI Tso

'Unofficial release regions. Puget Sound regiongwiesignated based on the WDFW marine catch area
containing the river/stream network where juvenile releases originated (i.e., Areas 11 and 13 = South; Areas 9
and 10 = Central; and Areas 718and 8 = North).
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Test Fishing Results
Fishing Time ad Gear Type

Test fishers were scheduled to fish five days per week during the month of February.
However, as a result of inclement weather, test fishing activity was relatively limited during
the first third of the monthTable 2). In total, test fisherspent 18 days and 118 hours on the
water pursuing Chinook salmon during Februdrgifle 6). Given that 100% of the

interviewed anglers that successfully encountered Chinook salmon reported doing so while
trolling with downriggers, test fishers pursuekifiok using only this method.

Chinook Encounters and Mark Rates

In total, test fishers encountered 31 Chinook salmon as a result of their 18 days and 118 hours

of fishing. The majority of encountered Chinook were of legal size (77%), and less tfhan ha

of these fish were adipose clipped (legaled Chinook mark rate: 42%able 6). The

overall mark rate ([LM+SM]/total encounters)
Chinookencounterg angler trip) of 0.28, test fishers experienced a similallegaked

Chinook encounter rate as did charter, derby, atarge private fleet anglers.

Table 6. Composition of test fishery Chinook encounters and associatedratarnd size/marktatus
proportion estimates for the Area 7 Februai391 2008 mariselective Chinook fishery. Variances associated
with size/markstatus proportions and mark rates are provided in parentheses.

Stat Fishing Effort Legal Sublegal
Week Days Hours AD UM AD UM Total
5 1 7.5 1 2 1 0 4
6 3 135 0 0 0 0 0
7 4 25.0 1 6 1 2 10
8 5 39.0 8 4 1 1 14
9 5 33.0 0 2 0 1 3
Total 18 118 10 14 3 4 31
Size/mark-status composition 0.32 (0.01)| 0.45 (0.01)| 0.10 (0.00)| 0.13 (0.00)
Legal size mark rate: 0.42 (0.01)
Overall mark rate: 0.42 (0.01)

Given the limted number of test fishery encounters, we compared the test fishery size/mark
status composition with that estimated from VTR data (i.e., charter, derby, and private
sources) in order to determine whether data could be pooled across sources. Spewdically,
tested whether or not the frequency of observations in legal or sublegal size classes and
marked or unmarked groups differed across the four data sources (i.e., test fishery and the
three VTR sources) using tests. Though there were too few test fishery observations in the
four size/markstatus groups to reliably test for homogeneity at this level, separatevggal
sublegalsized (test for sizelass homogeneitg:?= 11.7, df = 3,P = 0008 and markeds.
unmarked (test for marktatus group homogeneity? = 7.5, df = 3,P = 0.059 comparisons
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suggesthere were differences amodgtasetsTable 7). Accordingly, weassessed whether
homogeneity could be achieved by omitting private VTRS, given teeiergl tendency to

differ from test fishery data without some form of quality control. Indeed this was thePcase (
= 0.34 and 0.07 for sizelass and markate comparisons), so we pooled data from the test
fishery with those from both derby and charterRéTto estimatéhe overall mark raté61%)

and thesize/markstatus compositionf Chinook encounter$0.3%6 legatmarked,35.4%6
legalunmarked8.9% sublegaimarked, and.3% sublegaunmarkedl. We used theggooled
values in our assessment of overah@ry impacts.

Table 7. Total Chinook encountered (retained and released) by anglers reporting their catch on voluntary trip
reports (VTRSs), with estimates of legal, sublegal, and overall mark rates. AD = marked (i.e. -eliipess,

UM = unmarkel. Note that the final dataset used for impact estimation was based on the test fishery and
charter/derby VTRs.

Legal Sublegal Mark Rates
Effort & Sample
Data source Size AD UM AD UM Total |Overall| Legal

Test Fishery | 36 angler trips 10 14 3 4 31 0.42 0.42

Derby VTR 438 angler trips,| 134 83 22 12 251 0.62 0.62
67 2day VTRs

Charter VTR | 16 angler trips, 8 10 2 0 20 0.50 0.44
5 1-trip VTRs

Private VTR 30 angler trips, 17 8 10 3 38 0.71 0.68
11 Xtrip VTRs

Pooled data 520 angler trips 169 115 37 19 340 0.606 | 0.595
Size/markstatus | 0.497 | 0.338 | 0.109 | 0.056
Composition: (0.001) (0.001)| (0.000)| (0.000)

Chinook Size and Age

For marked and unmarked groups combined, the size (total length) of Chinooktemed

by test fishers ranged from 48 to 89 cm and averaged 63 cm (SD = 11). Between groups,

marked Chinook averaged slightly larger (mean =Fégure 4) than unmarked Chinook

(mean = 63Figure 4) but were not significantly different in size (tveampe t-test:t =-0.3

df =22,P =0.334). At 68 cm, the average size of legalrked Chinook encountered by test
fishers was similar to that for fish sampl ed
Based on 26 readable scales (12 AD, 14)dMIected from Chinook encountered in the test

fishery, two thirds (67% AD, 71% UM) of all marked and unmarked individuals present in the
targeted pool of Chinook were 3.1 years dggendix E).
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Marked Test-Fishery Encounters (n = 13)

Frequency
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Unmarked Test-Fishery Encounters (n=18)
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0.00 0.02 0.04 0.06 0.08
|

| ! ! ! ! ! |
50 55 60 65 70 75 80

Total Length (cm)

Figure 4. Lengthfrequency distributions of miaed (pper panéland unmarkeddwer pane) Chinook
encountered by test fishers during the Area 7 February 2008saktive Chinook fishery. Note that the
vertical dashed line in the upper panel corresponds to the legal size limit (22 in or 56 cm).
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Other Fish Species Encountered

In addition to the 31 Chinook salmon encounters described above, test fishers caught and
released two lingcoddphiodon elongatysone copper rockfistBgbastes caurinjjsand two
quillback rockfish Sebastes maliger

Overall Fishery Impacts
Total Encounters and Mortalities

Based on the combination of dockside sampling results (i.e.;hegdded Chinook harvest
estimates derived from dataTiable 3 andTable 4), test fishery and VTR size/mastatus
composition datéTable 7), and our intensive charter and derby census effoetislé 3), we
estimated that that3Q0legatmarked, 1,84 legalunmarked, 265ublegalmarked, and.55
sublegalunmarked Chinook salmon were encountered by anglers fishing in Area 7 during
Febuary 2008 Table 8). These encounters were comprised of an approximately 50:50 mix
of retained (1326 fish) and released @39 fish Chinook salmon. Further, we estimated that
just under one (0.9) unmarked Chinook salmon and 1.3 Chinook salmon o &landled

per legalmarked fish harvested. Given the assumed mortality rates of 0.20 for subletjal
0.15 for legalsized Chinook salmon, we additionally estimated 8tdegaltmarked,156
legatunmarked49 sublegalmarked, an®1 sublegalunmarked @inook 266 overall) died

due to handlingandrelease effects; this translates into an estimated 0.1 unmarkedL.and O.
marked Chinook release mortality per legarked Chinook retained. In total592

Chinook (1403 marked and.89unmarked) mortalitiesazurred 92% due to direct

harvesd as a result of the Area 7 masklective fishery. In addition, given the 31 (10 LM,

14 LU, 3 SM, 4 SU) Chinook caught and released in the Area 7 test fishery, an estimated 5 (2
marked, 3 unmarked) Chinook may have died assult of our sampling activities.

FRAM versus Creel Comparison

The number of fish estimated to have been impacted by the Area 7 February 2008 fishery was
considerably greater than was predicted based esga®on modeling results. Whereas

FRAM predcted that a total of 2,172 Chinook would have been encountered during the
month of February, field data indicated that actual encounters3x#rdigher than this value
(Table 9, Figure 5). Field data also suggested that actual {sgald and sublegalzed

Chinook encounter rates were(2b higher and % lower, respectively, than those expected

as a result of prgeason modeling. For harvest and release mortality combined, FRAM
predicted that a total of 214 unmarked, 564 marked, and 778 Chinook owauklldie

during the oneamonth selective seasomgble 10, Figure 5), with a nearly 50:50 harvest and
release mortality prediction. In contrast, creel results indicate that more than twice as many
fish may have died during the course of the fishery, 88 of these impacts being due to
markedChinook harvest. Finally, despite the fact that observations exceeded expectations in
most cases, estimated total unmarked Chinook mortality was comparable to what was
expected based on pseason modeling=(gure 5). Further, the FRAMredicted overall

mark rate (52%) was within 10% of what we estimated from field d&fa)6
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Table 8 Summary of seasewide fishery impact estimates for the Area 7 Februa?®,12008 mariselective Chinook fishery. Values magtradd up
perfectly due to rounding error.

Total 2 968 (Creel estimates: 1152 Marked Retained + 2 Unmarked Retained + 1423 Relea:
Encounters ’ Charter & Derby: 173 Marked Retained + 0 Unmarked Retained + 218 Release
V(E): 66,839
Rel.
No. No. Mort. Rel. Total
Size/mark group Encounters | Retained| Rel'd Rate Mort. Mortality Var SE 95% CI CV (%)
Legal marked 1,500 1,300 199 0.15 30 1,330 5,814 76 1181- 1480 6
Legal unmarked 1,044 2 1,041 0.15 156 158 301 17 124-192 11
Suwblegal marked 267 24 243 0.20 49 72 158 13 48-97 17
Sublegal unmarked 155 0 155 0.20 31 31 51 7 17-45 23
All groups combined 2,966 1,326 1,639 266 1,592 6,325 80 1436- 1748 5

Table 9. Comparison of modeled (i.e., using FRAM, model run 3907 )emtichated total Chinook encounters for the Area 7 Februa8; 2008 mark
selective Chinook fishery.

Total Landed

Data Source Group Encounters Legal | Sublegal| Only

FRAM Encounters Unmark. 1,038 303 735 24

Mark. 1,134 424 710 398

Total 2,172 727 1,445 422

% Mark. 52 58 49 94

Estimated (Creel) EncounteryUnmark. 1,199 1,044 155 2

Mark. 1,767 1,500 267 1,324
Total 2,966 2,543 423 1,326

% Mark. 60 59 63 100
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Table 10 Comparison of modeled (i.e., using FRAM, model run 3907) amchatstd total Chinook mortalities
for the Area 7 February-29, 2008 mariselective Chinook fishery.

FRAM Chinook Mortalities Estimated Chinook Mortalities
Mortality Category Unmark. Mark.  Total Unmark. Mark.  Total
Total (Landed + Released 214 564 778 189 1403 1592
Released Legal 43 24 67 156 30 186
Released Sublegal 147 142 289 31 49 80
Landed Only 24 398 422 2 1324 1326
Marked Chinook Encounters Unmarked Chinook Encounters
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Figure 5. Comparison of modeled (i.e., using FRAM, model run 3907) and estimated total Chinook encounters
and mortaliies for the Area 7 February29, 2008 mariselective Chinook fishery. Error bars represent
approximate 95% confidence intervals for field estimates.
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Estimated CW-DIT Impacts

Of the 75 codedire tags recovered during the Area 7 fishery, 33 belotgedubleindex

tag (DIT) release group3éble 10. Based on the release details associated with these tags
and their unmarked sister groups, we obtained an estimate of the urhttarkarked release

ratio (/) at juvenile releastr each applicable hatchery of origin and brood yaad, we used

this value to estimate total unmarked DIT encounters for the entirety of the Area 7 fishery. In
total, we estimated that 98 unmarketll Chinook were caught and releed during the

fishery, nearly a third of which were of Marblemount Hatchery origin (brood year 2004).
Given ansfmrate of 0.10, we estimate that as many as ten of these unnizirké€zhinook

may have died as a result of Area 7 mselective fishery.

Table 11. Summary of doublkéindex tagged (DIT) Chinook kept by anglers, and estimated total mortality of
unmarked DIT Chinook due to ho@ndrelease impacts resulting from the Area 7 Februe29,12008 mark
selective Chinook fishery. AD = markede(i. adipose&lipped), UM = unmarked.

Brood DITs |AD DIT Harvest UM UM DIT Mortality
Hatchery ; DIT
Year | Obs'd | Est. |var(Est) | Epc. Est. | var(Est.)
George Adams Hatchery 2005 1 3.0 6.12 3.02 0.30 0.06
Grovers Creek Hatchery 2004 1 3.0 6.12 3.41 0.34 0.08
2005 1 3.0 6.12 2.32 0.23 0.04
H-Chilliwack R. Hatchery 2005 1 3.0 6.12 3.07 0.31 0.06
Kendall Creek Hatchery 2005 4 12.1 24.47 12.14 1.21 0.25
Marblemount Hatchery 2004 10 302 61.16 29.77 2.98 0.59
Nisqually Hatchery 2003 1 3.0 6.12 2.98 0.30 0.06
2004 2 6.0 12.23 6.12 0.61 0.13
Samish Hatchery 2004 1 3.0 6.12 3.18 0.32 0.07
2005 6 18.1 36.70 16.49 1.65 0.30
Wallace Hatchery 2004 5 15.1 30.58 15.08 1.51 0.30
TOTAL 33 990.8 | 201.84 97.58 9.76 1.94

27



Draft 02-20-09

ACKNOWLEDGEMENTS

The monitoring of the February 2008 Area 7 msekective Chinook fishery was the result of

the efforts of many individuals. We would diko acknowledge and thank all of them for their
hard work. Foremost, we thank Steve Axtell (North Sound Sampling Supervisor) and his
dedicated sampling (Joe Botta, Noel Dodge, Al Esparza, Skeeter Lowe, Suzanne Sanborn, and
Marcus Thompson) and test fialgi (Phil Colwell, Mike Day) staff for their efforts.

Secondarily, we would like to thank WDFW pilots Marty Kimbrel and Jim Hodgson and
samplers Mark Baltzell, Amy Iverson, Jeff McKee, and Gerald Weinandt for their time in
surveying Area 7 from the sky.oFthe coordination and sampling of the Roche Harbor

Derby, we would like to thank Debbie Sandwith (Roche Harbor Market), derby entrants, and
supporting WDFWFish Program staff (Steve Thiesfeld, Gerald Weinandt). Similarly, we
would like to acknowledge #hseveral charter operators for their willingness to supply catch
and effort data via our Voluntary Trip Report program. At WDFW Headquarters, we thank
both Lance Campbell and John Sneva for their seglding expertise, Susan Markey and

CWT Lab staff fo their services, and biometrician Kris Ryding for her comments and
suggestions on the design and analysis of the Area 7iaegaks survey design. In the Puget
Sound Sampling Unit, we thank Lee Dyer for her assistance in staffing the Area 7 fishery and
Karen Kloempken for her assistance with data flow and data management. This report was
prepared by Mark Baltzell, Pete McHugh, and Laurie Peterson.

Finally, this document benefitted greatly from the thorough reviews of Bob Conrad at the
Northwest IndiarFisheries Commission ailanYing Chang, WDFW Their collective
critigues helped us t@fine the estimation approaches employed hereinmapibve the
quality of this finalproduct

28



Draft 02-20-09

REFERENCES

Cochran, W.G. 1977. Sampling Techniques (third editiodphn Wiley and Sons. New
York.

Conrad, R., and P. McHugh. 2008. Assessment of Two Methods for Estimating Total
Chinook Salmon Encounters in Puget Sound/Strait of Juan de FuceSdiadtive
Chinook Fisheries. Northwest Fishery Resource Bulletiniaript Series No. 2.
http://www.nwifc.org/publications/northwes$isheryresourcebulletin/.

SFECAWG. 2002. Pacific Salmon Commission, Joint Selective Fisheridsdiam
Committee Report, Investigation of methods to estimate mortalities of unmarked
salmon in mariselective fisheries through the use of double index tag groups.
TCSFEC (021, February 2002.

Murthy, M.N. 1957. Ordered and unordered estimatorsmpBag without replacement.
Sankhya 18:37390.

Puget Sound Indian Tribes and WDFW. 2004. Comprehensive Management Plan for Puget
Sound Chinook: Harvest Management Component. Olympia, WA. 253 pp.

Washington Department of Fish and Wildlife (WDFW). 2e80Marine Areas 9 and 10
Selective Chinook Fishery, July-B3., 2007: Posseason Report. Draft Report:
October 3, 2007. Washington Department of Fish and Wildlife. Olympia,
Washington. 82 pphttp://wdfw.wa.gov/fish/salmon/suggested_reading.htm

Washington Department of Fish and Wildlife (WDFW). 2007b. Marine Areas 11 and 13
Selective Chinook Fishery, 2007: Pgsiason Report. Draft Report: October 30,
2007. Washington Departmentfésh and Wildlife. Olympia, Washington. 80 pp.
http://wdfw.wa.gov/fish/salmon/suggested_reading.htm

Washington Department of Fish and Wildlife (WDFW). 2008a. A Mydar Assessmeiof
the Marine Areas 5 and 6 Selective Chinook Fishery: Zllly. Final Report Draft:
March 14, 2008. Washington Department of Fish and Wildlife. Olympia,
Washington. 177 pphttp://wdfw.wa.gov/fish/salmon/suggested_reading.htm

Washington Department of Fish and Wildlife (WDFW). 2008b. A Mydiar Assessment of
the Marine Areas-8 and 82 Selective Chinook Fishery: 20@®07. Final Report
Draft: February 25, 2008. Washington Dap@ent of Fish and Wildlife. Olympia,
Washington. 149 pphttp://wdfw.wa.gov/fish/salmon/suggested_reading.htm

Washington Department of Fish and Wildlife (WDFW) and Northwest IndistmeFies
Commission (NWIFC). 2007. 20e#Comanager s6 Li st of Agreed
Olympia, Washington.

29


http://www.nwifc.org/publications/northwest-fishery-resource-bulletin/
http://wdfw.wa.gov/fish/salmon/suggested_reading.htm
http://wdfw.wa.gov/fish/salmon/suggested_reading.htm
http://wdfw.wa.gov/fish/salmon/suggested_reading.htm
http://wdfw.wa.gov/fish/salmon/suggested_reading.htm

Draft 02-20-09

APPENDICES

30



Draft 02-20-09

Appendix A. Total estimators for the aeri@ccess sample design.
A. Estimating daily-, stratum-, and seasostotal fishery parameters

Total fishing effort (in angler trips and boat trips) and Chinook encounters (harvested and/or
released, by marktatus group) were estimated for each sampled idagach stratum(j =
MondayThursday and Fridagunday strata, by ve&) by expanding dockside samyitame

totals to the nosampled fraction of the fishery. First, docksfdeme totals *) were

computed for each parameteffort, catch, or reported releayey summing observations
from sampled sés k=1, 2, 3, 4, or 5 [Bellingham Ramp, Cornet Ramp, Friday Harbor
Marina, Skyline Marina, or Washington Park Ramp]):

(d9 — » 5
(1) le - a k=1 yljk
Given thatall five dockside sampl&ame sites were sampled for the entiretgwéry
scheduled sampleagl, y{"was taken as a census total with zero variance. Combjfffig

with an estimate of the fraction of are@de effort encompassed by sampled sitqu (

described below) estimated from flighttaadaily fisherywide totals were estimated
according to:
(d9

2 ¥= L, with variance
i

varth) = () var()

For the weekend stratum (F8un), during which 100% daily coverage was achieved, stratum
totals were taken as the sum of dailjues estimated by Equation 2; the variance about

stratum totals was taken as the sum of daily variances defined above,\mf(el}lce) is

i
estimated according to the parametric approach described below (Edyatitotals were
estimated forhie weekday (MofThurs) stratum according to:

- s nlﬁ
(3) \E:Nj%,with variance
j
. AN -nBA"(E-Y)? N .. =
var(f) =N& ! —1o=imt JZ - 130 var(
(\EJ) JE}% nj 9 nj'l nj a|=1 (\E)

whereN; andn; are the total and sampled number of days in stratuaspectively, and7j 5
the mean daily total for sgted days in stratum
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B. Estimating the sample fraction from aerial and dockside survey data
1. Conceptual overview

We estimated the fraction of areade effort encompassed by our dockside sample frame
using a parametric statistical approaehnived by WarYing Chang, WDFWFish Program
biometrician (unpublished memo). To do this, we viedydtie true fraction of areaide
effort encompassed by the dockside sample frasie,fixed unknown parametere also
considered%, the fraction estimated from any given aerial survey, to aarg function of

flight time according to a specified probability distribution model (described betatt)

mean equal t;. We further assumed thaﬁwas independent and identically distributed

(i.i.d.) across all days within relevant blocks. Based on these assumptions, we constructed a
sampling distribution forﬂ using data from days when both dockside and aerial surveys

were conducted (by stratupmif appropriate). Additionally, we derived an estimator for the
variance of fishery totals (i.e¥, Equation 2) that was consistent wifh@ s sampling

ij?
distribution.

There are two maiadvantages of this compared to other estimation approaches. First,
depending on the distributional model chosenfforthis parametric approach provides an

analytical basis for computing the bias associated \%ithstimates. This information is

needed to understand the quality of estimates, particularly given the potential for bias in ratio
estimates in small samp#gze cases (e.g., Cochran 1977). Second, using the parametric
approach frees us from assuming ttempled and nesampled angling parties have identical
activity patterns within a given day. Given the difficulties associatddsampling the latter
group this assumption is more difficult to test than the i.i.d. assumption described above.
Despitethese advantages, additional analytical work (e.g. simulations) will likely be needed
to fully understand the reliability of the present estimation method under different
distributional assumptions.

2. Computing individualjfestimates and defining stratuboundaries

On all days within stratumj when both aerial and dockside surveys occuffesas
estimated according to

@ E=2r
m;
wheremy; is the aerial boat count aixg is the number of boats counted during dlaeal
survey that ended their tripgssampled access sites, as discerned from reported trip start and

end times. Once alfi::values were available, we assessed whether stispenific (weekday

and weekend,; i.ef_,j) or pooled (i.e.f ) sampling distributions were supported by the data
collected during the season. Though our power was limited (<10% where evaluated), a
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variety of statistical comparisons indicated tﬁ_gs were relatively homogeneous across
strata P > 0.20 fort, MannWhitneyU, and median tests [Zar 1999]); thus, to maximize our
sample size, we pooled data and constructed a sfrlmgiampling distribution.

3. Estimating f; and var(f_i)
j
We estimatedf ; simply as the arithmetic mean cﬁ_fs computed for the season. To estimate

the variance of its reciprocatar(le) , we assumed thaﬁ—.s are i.i.d. Gammalb) random
J
variables; therefore‘_j ~ Gammalia,nb), whereaandbar e t he di stributi onos
parameters, respectively, anigs the number of flights that occurred during the season. The
Gamma distribution was chosen for aeting f_j for two reasons: 1) an expression for the
bias in total estimates produced by Equation 2 can be easily derivedhiadbstributional
assumption, 2bhis distribution can accommodate skewness or mimic a normal distribution,
while simultaneously keeping a positive rangéth samplea and b values obtained using

the Shenton and Bowman fial most uvar@%i)wased(‘) esti
j
estimated as:
®  va)=[b(a- 1Yma- 21
j
anda and b were estimated as:
2 2
() £:n-3+n+1_ (n+)R, (4n"-10n+4HR;
2nR, 6n 18n 135(n+3)
Ezf-éZnR_ 2nR 4n(n+1)R1 2n(7n’ - 60n+7)R! @
n 1 2(n-1 9(n 1)(n+3) 1359n- 1)(n+3)(n+5)u

whereR, is:

e 7]
(7) R =logé—__U
en -~ u
éVOinQ

Finally, given a Gamma distributional assumption, the relative bias ([expected
observed]/expected) in total estimates obtained from Equation 2 was computed using:

(8 Bias = ! Qo0
na -

Given the data colleetl during the Area 7 February2®, 2008 fisheryAppendix D), we
estimateda and b parameters at 4.23 and 0.079, respectively; given £h8 flights that
occurred during the season, thestimate indicates that total estimates may suffer from a
slight negative bias (3%).
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C. Assumptions required for unbiased estimation ffishery parameters

Statistical Assumptions

1) The sample fraction estimated for any given d@ (varies as a function of flight

time following a Gamma probability distribution functiaith a mean equal to the
true fracion;

2) All days within temporally defined strata have independent and identical probability
distributionsof ﬁ this assumption applies to all days of the fishery if the mean

sample fraction is estimated on a seatstal level.

Behavioral and Sampling Assumptions

1) Salmon encounters (kept and released) per unit effort do not differ for anglers
accessing the fishery from sampled and-sampled access sites.

2) Party size (i.e., anglers/boat) does not differ for fishing vesselsssing the fishery
from sampled and nesampled sites.

3) The proportion of total recreational boating activity due to fishing is similar for parties
accessing the fishery from sampled and-sampled access sites.

4) Dockside samplers interview all boatipgrties active during flights that return to
sampled sites, and aerial observers see all boats present in the area during flight
surveys. Both sampling components are free from systematic errors in observation.

5) The proportion of total areaide fishing efort returning to sampled sites (i.é.r)

does not differ between days when flights
Apoor o weather days).
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Appendix B. Mark-selective fishery impact estimation details.

Below are definitbns and equations for all quantities used in estimating-s&ldctive fishery

impacts from the combination of creel survey information, test fishery results, and (where applicable)
charter and/or derby accounts. The estimation sequence builds fromyhestinhators of
encounterdy-class (i.e., the four size [legal, sublegal] x mstidtus [marked, unmarked] groups) to
seasorwide impact estimates. Where appropriate, the encounters (kept and released) for charter,
derby, and/or other fishery componeassessed via a complete census (i.e., totals without variance)
are simply added to relevant total privfieet estimates.

A. Total and ClassspecificEncounters Estimation

The first step towards quantifying masklective fishery impacts by sizedri-status class is to
estimate total Chinook encounte@i( includes retained + released Chinook; Bleathly Encounters

below) for each month of the fishery. Secondarily, encounters are apportioned to the appropriate
size/markstaus group using encountecemposition data collected in the test fishery (best
fishery Encounter Compositiam following page).

Monthly Encounters

£ = Total Chinook encounters for morithwhich is estimated by combinimgeel estimates of

legatmarked Chinook harveleLMi , defined on subsequent page) with a test fishased
estimate of the proportion of the fishable Chinook population that is of legal size and marked
( ELMi ,definedon subsequent page). Given the potential for negative bﬁgﬁramglers

release any of the legalarked Chinook that they encounter, ﬁ-:estimator also includes a
i cor r éoadcount fordthis phenomendre(, -puw.r, Wherepiw.ris the estimated legal
marked Chinook release raﬁe)lJ-_Ei and its variance are estimated as:

= K
1 @: _ LM
R (- FICRI)
@  var)= 1 ] *g}{zLM‘Z *gglar(}EL“;”)+varv(EL“2’”)$
[(A- Puv.r)"] éELMi é‘e IELMi Euvn &]

% Note: For fisheries characterized by shdrur at i on seasons (i .e., ~ 1 month), the #fn
appendix are synonymous seasotal estimators.

"Equations 1 and 2 we modified based on a recent statibal evaluation of sources of bias in estimates of total Chinook

encounters in markelective fisheries. Based on a review of relevant data, the current opematipagombined

intentional and unintentional LM Qmbok release rate) applied in the bﬂsrectedgl estimator is 0.13. See Conrad and

McHugh (2008) for further detail.
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Testfishery Encounter Composition

ELMi = the tesffishery estimate of the proportion of Chinook encounters that aredegal () and
marked M) during month
ﬁui = the estimated proportion of encounters that are4ggat () and unmarkedd)

ESMi = the estimated proportion of encounters that are subdegad ) and unmarked\)
b, = the estimated proportion of encounters that are subsiggd 6) and unmarkedd)

For eachXY combination (wher& =L or SandY = M or U), EXYi and its variance is estimated as:

3) B, =N, /n,and
@) var(Be,) =B 1 Bo)1AN - D),

wheren; = the total number of fish encountered by test boats during month

Encounters by Size/Maskatus Class

.= estimated legall(), marked 1) encounters during month

estimated legall), unmarked ) encounters during month

vi = estimated sublega$), marked ) encounters during month

(,,rﬁ'k e Erﬁ‘]( ,_rfh(
1

= estimated sublega$), marked ) encounters during month

For eachXY combination (where&X = L or SandY = M or U) excludingLM, IJJ_EXYi and an estimate of
its variance are obtained from:

® BB By, ] i
©  var(§,,) =varE)* B,* + B * var(g,,) - var(E)* var(g,,)

Since theIJiELMi estimate derived according to Eqn. 5 above is equivalent to that obtained by

expandingIEL,\,Ii by the constant 1p, .z, its variance is estimated as:

(7) Var(E_M )= Var(lguvl )/(1- ELM :R)2

B. Estimating Retained and Released Numbers by Size/Maidtatus Class
Before total mortality can be estimated for each class (LM, SM, LU, SU);spassfic encounters

must be separated into retention and release categories.giv@atthat harvest is estimated only to
mark-status class for creel survey purposes (i.e., Murthy estimates or otherwise), estimates of marked
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and unmarked Chinook retention must be assigned to size classép®eioned Estimates of
Retention to Sizel&@sesn subsequent pagehis is done using marstatusspecific size
composition data from dockside sampling (Beekside Observations for Apportioning Retained
Catch to Clas®n subsequent pageSubsequently, size/maskatus grougspecific releaseare
estimated as the difference between efgmxific encounters and retention (Estimating Release
Numbers by Classn subsequent page

Dockside Observations for Apportioning Retained Catch to Class

(F—LMK = the estimated propdoh of retained (kepK), marked 1) Chinook salmon that were legal

(L); based oseasorwide® dockside observations of marked Chinook (aé:;,im)

-

@MK = the estimated proportion of retained (kéf)t, marked i) Chinook that were sublegab)

The proportion of retained, marked fish in size c¢X = L or §) and its variance are estimated as:

©® By =N/ Mic

(9) Var(dEXMK) = [(%(MK * (1' (EXMK)] /(nMK - 1) 1

wherenyk andnyuk areseasorwidetotal dockside counts of maed fish and the subset of marked
fish in sizeclassX, respectively.

(EUK = the estimated proportion of retained (kéf)t, unmarked () Chinook salmon that are legal

(L); estimated fronseasorwide dockside observations of unmarkekibok (as isdESUK)

(EUK = the estimated proportion of retained (kéf)t,unmarked () Chinook that are sublegad)(

The proportions of retained, unmarked fish belonging to legal and sublegal size classes and their
respective variances are estimated as above (Egns. 8 and 9) bseasiogvide dockside
observations on unmarked), not marked Chinook salmon.

Apportioned Estimates of Retention to Size Classes

IEL,V” = the estimated number of led&), marked ) Chinook kept in month

I'ELUi = the estimated number of lega) (unmarked ) Chinook kept in month

The number of kept, marked encounters, marked fish in sizeXc{assr S) and its variance is
estimated as:

(10) IEXMi = (EXMK * IEMKi
11 var(E,, 0= var(IEXMi &, 2+ IEMKiZ *var@,, ) - var(I‘JETZMKi )* var(@, )

8 Due to small sample sizes for observed, harvested Chnpakticularly for sublegal and/or unmarked cladsdscksde
length data are pooled across the season to esttEq;e
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where (E(MK and its variance are from 7 and 8 above ﬁmi is the survey estimate of retained
marked fish for monthdefined in Eqgn. 1.

IESN“ = estimated number of subleg&),(marked ) Chinook kept in month
I*ESUi = estimated number of sublegd),(unmarked () Chinook kept in month
The number of retained, unmarked fish belonging to legal and sublegal size clast®esisds

according to Egns. 10 and 11 above but using unmarked fish proportions and monthly retention
estimates.

E§timatinq Release Numbers by Class
If—'LMi = the estimated number of lega)(marked i) Chinook released in month

I%Ui
I%Ui
For each size/martatus class (i.eXY combination K = L or SandY = M or U]), the number of fish

encountered and released is estimated as the difference between total sigefinaidass encounters

(IJ-_':_XY ) and retention KEXY ) during month. The estimator and its variance are:

the estimated number of legal)( unmarked () Chinook released in month

the estimated number of sublegd), (marked i) Chinook released in month

the estimated number of subleg8), unmarked ) Chinook released in month

(12) IEXYi = §XYi - IEXYi
(13) var(FEXYi) = var(l’EXYi) + var(lEXYi)

C. Estimating Total (and Classspecific) Monthly and Seasorwide Mortality

The application of assumed mortality rates (8sgumed Mortality Rates for Retained and Released
Chinookbelow) to classspecific estimates of total retention and releases constitutes the final step in
guantifying markselective fishery impacts.

AssumedMortality Rates for Retained and Released Chinook

mg = retention mortality rate, 100% for all retained Chinook (reincarnation is rare among fishes)
sfm = release mortality rate for legdl)(Chinook, assumed to be a constant 15%
sfm = release mortaltrate for sublegalS) Chinook, assumed to be a constant 20%

Retentioamortality Estimates

I\ELMKI = estimated mortality due to legal)( marked 1) Chinook harvest in month(= IE VDR
th (=

K,

I\EL . = estimaed mortality due to harvest of legal)(unmarked ) Chinook in mon
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I\H_:S,\,IKi = estimated mortality due to harvest of suble@alharked i) Chinook in month (=
I\h_iSUM = estimated mortality due to harvest of suble&alharked k1) Chinook in month (=

)
)-

Releasanortality Estimates

I\ﬁl_:LMRi = estimated pogtelease mortality for legalLj, marked ) Chinook in month

I\ELURi = estimated posgtlease mortality for legalLj, unmarked () Chinook in month

I\lll_:SMR = estimated postelease mortality for sublege®)( marked ) Chinook in month

I\J’I_:SUR = estimated postlease rartality for sublegal §, unmarkedy) Chinook in month

All classspecific XY[X=L orS Y =M or U]) release mortality estimates are obtained from:
(14)  Mhq =&y, * sfm
(15) Var(I\EXYR )= Var(ﬁxvi )* sfm”

Seasofwide Total and Classpecift Mortality Estimation

'\h_:totaF total seasonvide Chinook salmon mortality; this parameter and its varianee([\ﬁtota,)] are
computed as the sum of all monthly retention and release mortality estimates [i.e.,

NF.. =& 2 in (I\]‘TZXYKi +NF, )] and variances
[var(l\ﬁtotal) =4 2 iXi [Var(l\ﬁl_:XYKi ) +Var(l\h_ixm )]1, respectively, for all four size/madtatus
groups K=LorS Y=MorU). Season total estimates for subgroups of interest (e.g.,

unmarked, sublegal Chinookh_:wtotal) are obtained by suming monthly estimates (and
variances) across the season for just that group.

D. Characterizing Precision of Estimates

The precision of estimates generated from creel surveys and the preceding fishery impact estimation
scheme is characterized usingestat es of a par aSkg doefficiénsof vartatom d ar d
(CVor relative standard error), and approximate 95% confidence interval. For any parameter estimate

LF (e.q., I\h_:total, IELMi , IJE_I etc.), these metrics are estimated using:

(16) SE(c%v = w/var(c;ﬁ .
(17) CV(cﬁv: [SH®B /cﬁf 100
(18) Cl =d~ 1.96* SH®
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Figure Al. (On following paggGraphical representation of the approach used to estimate mentaynters

and mortalities by size/maidtatus category in maidelective Chinook fisheries. Boxes depict abundance

estimates (encounters, mortalities) whereas the mathematical operations depicted on intermediate connector lines
are estimator formulae ying quantities found in subsequent boxes (moving from left to right). Parameter
definitions, complete formulae, and variances are defined in the preceding pages. Faursitiort fisheries (~

1 month or less), monthly and seadotal values are equilent; for all others, seasadotal impacts are

equivalent to the sum of monthly impact estimates (and variances).
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Appendix C. Sampling summary and sample rate estimates from catch and effort
sampling that occurred during the Februai3Q1 2008 Ara 7 selective Chinook fishery.

AD Chin. Kept
Data Type Location Boats® | Anglers | Logged| Sampled

Sample Observations [Bellingham Ramp 161 353 75 48
Cornet Bay Ramp 57 125 50 50
Friday Harbor Marina| 73 141 23 23
Skyline Marina 61 115 43 44

Washington Park Ran| 388 769 222 209
Roche Harbor Derby | 198 438 111 64
Salmon Charters 9 29 8 0

Grand Total 947 1970 532 438

Fishery Totals 2299 | 4862 | 1324 1324

Overall Sample Rate 41% 41% 40% 33%

a Fishing vessels only; an additional I#8fishing vessels were interviewed during dockside sampling effo
b During busy periods, samplers could not sample all landed (i.e., logged) Chinook for scales, CWTs, an

42



Draft 02-20-09

Appendix D. Aerial overflight sampling results.

Table D1. Sunmmary of aerial overflight and dockside data used to estimate the fraction of Area 7 effort
captured in the fivesite sample frame. See Appendix A for computational detadsnotation

Aerial Survey Details | Dockside Sampling Details

Total Total Active | Sample
Survey Start End Boats, | Boats, Fishing Boats | Fraction,
Date  Stratum | Time Time my SVi Boats Xii fi
13Feb Weekday| 11:42 13:00 59 24 18 17 0.288
15Feb Friday | 10:43 11:51 45 36 27 26 0.578
16-Feb Weekend| 12:48 13:57 175 115 100 87 0.497
17-Feb Weekend| 10:47 12:00 273 134 110 114 0.418
21-Feb Weekday| 11:55 13:12 48 20 14 12 0.250
23-Feb Weekend| 10:20 11:34 144 74 61 63 0.438
24-Feb Weekend| 13:39 14:58 85 117 98 77 0.906
29-Feb Friday | 9:45 10:47 50 22 14 17 0.340
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Appendix E. Age composition of retained (dockside samples, inclusivedifyd
samples) and encountered (test fishery samples) Chinook salmon, Area 7 Fel@@iary 1

2008.
Age” Composition
Mark -status
Source group” 3.1 4.1 4.2 5.1 5.2 Total
Dockside samples AD 162 187 44 5 1 399
(41%) (47%) (11%) (1%)  (0%)
Test Fishery AD 8 3 0 0 1 12
(67%) (25%) (0%) (0%)  (8%)
Test Fishery UM 10 4 0 0 0 14
(71%) (29%) (0%) (0%)  (0%)

' AD = Adipose finclipped (marked); UM = Adipose fin in tact (unmarked).
Ageo. iAge

? GilbertRich age notation fi Tot al
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Appendix F. CWTs recovered from Chinook salmon during the Area 7 February 2008
mark-selective Chinook fishery.

Recov | Tag Release DIT FL

Date Code BY |ReleaseSite RearingHatchery Agency [Code(s) (cm) | Sex | RecovMark | ReleaseMark | Label
16-Feb|632391104 |ICASCADE R 03.1411 MARBLEMOUNT H DFW M |ADFinClp| ADFinClp |57854
16-Feb|632889/04 |CASCADE R 03.1411 MARBLEMOUNT H \WDFW 632888 Unkn Marks| AD Fin Clp [41261
16-Feb|632889/04 ICASCADE R 03.1411 MARBLEMOUNT H DFW 632888 Unkn Marks| AD Fin Clp [41252
16-Feb|632789/04 WALLACE R 07.0940 WALLACE R H WDFW 632788 M |ADFinClp | ADFinClp |57853
17-Feb|632789/04 WALLACE R 07.0940 ALLACE R H DFW 632788 M |ADFinClp| ADFinClp |57856
01-Feh|632875/04 |CASCADE R 03.1411 MARBLEMOUNT H WDFW 71 ADFinClp| ADFinClp | 32672
01-Feh|632889/04 |CASCADE R 03.1411 MARBLEMOUNT H WDFW 632888 69 | F |ADFinClp| ADFinClp |32671
01-Feh|633369/05 |FRIDAY CR 03.0017 ISAMISH H DFW 633368 61 | M |ADFinClp | ADFinClp | 32674
01-Feh|185726/05 |R-PUNTLEDGE R H-PUNTLEDGE R ICDFO 60 ADFinClp| ADFinClp |42701
01-Feh|210684/05 WHITEHORSE SPRINGS HITEHORSE POND |COOP 62 | M |Unkn Marks| AD Fin Clp | 32673
02-Feh|632391/04 |CASCADE R 03.1411 MARBLEMOUNT H WDFW 65 | M |ADFinClp | ADFinClp |42702
02-Feh|632875/04 |CASCADE R 03.1411 MARBLEMOUNT H DFW 67 ADFinClp | ADFinClp | 32675
02-Febh|632879/04 [FINCH CR  16.0222 HOODSPORT H DFW 72 | F |ADFinClp| ADFinClp | 42703
02-Feb|210570/04 [TULALIP CR 07.0001 BERNIE GOBIN H TULA 74 AD Fin Clp |AD+OTOLITH| 42704
02-Feb|210571/05 [TULALIP CR 07.0001 BERNIE GOBIN H TULA 54 AD Fin Clp |[AD+OTOLITH| 49013
03-Feh|633369/05 [FRIDAY CR 03.0017 ISAMISH H WDFW 633368 52 AD Fin Clp | AD Fin Clp | 42706
03-Feb|210571/05 [TULALIP CR 07.0001 BERNIE GOBIN H TULA 58 AD Fin Clp |AD+OTOLITH| 42705
06-Feb|632889/04 |CASCADE R 03.1411 MARBLEMOUNT H \WDFW 632888 58 ADFinClp| ADFinClp |42719
09-Febh|632972/04 [ISSAQUAH CR 08.0178 ISSAQUAH H WDFW 74 | M |Unkn Marks| AD Fin Clp | 32676
09-Feb|210571j05 [TULALIP CR 07.0001 BERNIE GOBIN H TULA 60 AD Fin Clp [AD+OTOLITH| 42707
09-Feb|210571/05 [TULALIP CR 07.0001 BERNIE GOBIN H TULA 59 AD Fin Clp |AD+OTOLITH| 49014
09-Feh|632876/04 WALLACE R 07.0940 ALLACERH DFW 72 AD FinClp | ADFinClp | 42709
09-Febh|632876/04 WALLACE R  07.0940 WALLACE R H WDFW 71 | F |ADFinClp| ADFinClp |42708
10-Feh|632391(04 |ICASCADE R 03.1411 MARBLEMOUNT H DFW 83 | F |ADFinClp| ADFinClp | 42730
10-Feh|633369/05 [FRIDAY CR 03.0017 ISAMISH H DFW 633368 54 | M |ADFinClp | AD FinClp | 42592
10-Feh|632972/04 [SSAQUAH CR 08.0178 ISSAQUAH H WDFW 75 ADFinClp| ADFinClp |42710
13-Feh|632391/04 |[CASCADE R 03.1411 MARBLEMOUNT H DFW 72 ADFinClp | ADFinClp |42711
13-Feh|632972/04 [SSAQUAH CR 08.0178 ISSAQUAH H WDFW 71 ADFinClp| ADFinClp |42732
13-Feh|632874/04 |[SKOKOMISH R 16.0001  |RICKS PD (LLTK) DFW 59 ADFinClp | ADFinClp |42731
14-Feh|632391/04 |ICASCADE R 03.1411 MARBLEMOUNT H  WDFW 83 ADFinClp| ADFinClp |42713
14-Feb|632972/04 [SSAQUAH CR 08.0178 ISSAQUAH H WDFW 71 | M |ADFinClp| ADFinClp |42521
14-Feb|184304/05 [R-BIG QUALICUM R H-BIG QUALICUM R |[CDFO 64 ADFinClp | ADFinClp |42712
14-Feb|632789(04 WALLACE R 07.0940 WALLACE R H WDFW (632788 68 ADFinClp | ADFinClp | 42714
15-Feb (185032 05 [R-CHILLIWACK R H-CHILLIWACK R ICDFO [185030, 61 ADFinClp | ADFinClp |42734

185031,
185154

16-Feh|632391104 |ICASCADE R 03.1411 MARBLEMOUNT H  WDFW 67 | F |ADFinClp | ADFinClp | 42595
16-Feh|632391|04 |[CASCADE R 03.1411 MARBLEMOUNT H DFW 65 ADFinClp | ADFinClp | 42716
16-Feh|632889(04 |ICASCADE R 03.1411 MARBLEMOUNT H DFW 632888 69 | F |ADFinClp| ADFinClp | 42523
16-Feb|632871/04 |ICHAMBERS CR 12.0007 |GARRISON H WDFW 64 | F |ADFinClp| ADFinClp |42522
16-Feh|633369/05 [FRIDAY CR 03.0017 ISAMISH H DFW 633368 59 ADFinClp | ADFinClp |42718
16-Feb|632877/04 [GREEN R 09.0001 ICY CRH WDFW 73 ADFinClp| ADFinClp |42717
16-Feh|633172[05 [NOOKSACK R -NF 01.0120 KENDALL CR H DFW 633171 68 AD Fin Clp |[AD+OTOLITH| 42715
17-Feh|632889(04 |ICASCADE R 03.1411 MARBLEMOUNT H WDFW 632888 61 | M |ADFinClp | AD FinClp | 42596
17-Feh|632873/04 [DESCHUTES R 13.0028 [TUMWATER FALLS HWDFW 66 ADFinClp | ADFinClp | 46461
17-Feb|633369/05 [FRIDAY CR 03.0017 ISAMISH H DFW 633368 66 | M |ADFinClp | ADFinClp |42721
17-Feb|633285005 GROVERS CR 15.0299 |GROVERS CRH SUQ  [210682 59 | M |ADFinClp | ADFinClp |42720
17-Feb210591104 |[SKAGITR 03.0176 DFW 75 ADFinClp| ADFinClp |42723
17-Febh|632876/04 WALLACE R 07.0940 WALLACE R H WDFW 67 ADFinClp | ADFinClp |42722
21-Feh|633369|05 [FRIDAY CR 03.0017 ISAMISH H DFW (633368 66 ADFin Clp | ADFinClp | 42724
22-Feh|632871/04 |CHAMBERS CR 12.0007 |GARRISONH DFW 62 ADFinClp | ADFinClp | 42725
23-Feb|210599/04 BAKER R 03.0435 WDFW 68 AD FinClp | ADFinClp | 42729
23-Feh|632875/04 |CASCADE R 03.1411 MARBLEMOUNT H DFW 72 ADFinClp | ADFinClp | 42727
23-Febh|632889/04 |CASCADE R 03.1411 MARBLEMOUNT H WDFW 632888 78 ADFinClp | ADFinClp | 42728
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Recov | Tag Release DIT FL

Date Code BY |ReleaseSite RearingHatchery Agency [Code(s) (cm) |Sex | RecovMark | ReleaseMark | Label
23-Feh|632783/04 |CLEAR CR 11.0013C NISQUALLY H NISQ 210589 68 ADFinClp | ADFinClp |42621
23-Feb|63317205 [NOOKSACK R -NF 01.0120 KENDALL CR H DFW 633171 67 AD Fin Clp |AD+OTOLITH| 49017
23-Feh|632789/04 WALLACE R 07.0940 WALLACE R H WDFW 632788 70 ADFinClp | ADFinClp |49018
23-Feb21068405 WHITEHORSE SPRINGS HITEHORSE POND |COOP 56 | M |ADFinClp | ADFinClp |42524
24-Febh|632978/04 |ICHAMBERS CR 12.0007 |LAKEWOOD H WDFW 62 | M |ADFinClp | ADFinClp | 42622
24-Feb|210592/04 |GROVERS CR HATCHERY GROVERS CR H SUQ 632790 58 | M |ADFinClp | AD FinClp | 42526
24-Feb|63336605 [PURDY CR  16.0005 IGEORGE ADAMS H DFW 633365 54 | F |ADFinClp | ADFinClp |42623
24-Feb|18564905 |R-BIG QUALICUM R H-BIG QUALICUM R |ICDFO 59 ADFinClp | ADFinClp | 42652
24-Feb|63296404 VOIGHT CR 10.0414 VOIGHTS CRH DFW 72 AD FinClp | ADFinClp | 42624
28-Feh|633172/05 NOOKSACK R -NF 01.0120 KENDALL CR H WDFW 633171 58 AD Fin Clp |AD+OTOLITH| 42653
08-Feb|63239104 |ICASCADE R 03.1411 MARBLEMOUNT H DFW 67 Unkn Marks| AD Fin Clp [57004
08-Feb|63239104 |ICASCADE R 03.1411 MARBLEMOUNT H DFW 66 AD Fin Clp | AD Fin Clp |57005
08-Feh|632889/04 |CASCADE R 03.1411 MARBLEMOUNT H WDFW 632888 65 AD FinClp | AD FinClp [57003
08-Feb|63317205 [NOOKSACK R -NF 01.0120 KENDALL CR H DFW 633171 58 AD Fin Clp |JAD+OTOLITH| 57006
08-Feh|632468/03 [SKOKOMISH R 16.0001  RICKS PD (LLTK) WREG 74 AD FinClp | AD Fin Clp [57002
08-Feh|632789/04 WALLACE R 07.0940 ALLACERH DFW 632788 74 AD FinClp | ADFinClp |57001
09-Feb|632391/04 |CASCADE R 03.1411 MARBLEMOUNT H  WDFW 57 Unkn Marks| AD Fin Clp |[57011
09-Feh|632875/04 |CASCADE R 03.1411 MARBLEMOUNT H DFW 68 AD FinClp | ADFinClp |57015
09-Feh|632889/04 |CASCADE R 03.1411 MARBLEMOUNT H DFW 632888 68 AD FinClp | ADFinClp [57012
09-Febh|632889/04 |ICASCADE R 03.1411 MARBLEMOUNT H  \WDFW 632888 76 ADFinClp | AD FinClp [57009
09-Feb|210548/03 |[CLEAR CR 11.0013C NISQUALLY H NISQ 210547 67 AD FinClp | ADFinClp |57010
09-Febh|632783/04 |ICLEAR CR 11.0013C NISQUALLY H NISQ 210589 71 ADFinClp | ADFinClp [57013
09-Feh|632794/04 |FRIDAY CR 03.0017 ISAMISH H DFW 632795 65 AD FinClp | AD FinClp |57008
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Appendix G. Fisherytotal estimates of retained and released salmon (Chinook and other species) catch for the Area 7, February 2008
mark-selective Chinook fishery. Displayed Chinook harvest values are equivalent to those displayed3n Wideeas the

Chinook rekase estimates displayed in Tabkre based on the Conrad and McHugh (2008) method, values displayed here are based
solely on anglereported data. Values may not add exactly due to rounding error. AD = marked (i.e. -alijppesh, UM =

unmarkedUNK = unknown mark status.

Retained Chinook Released Salmon
Angler Stat | Start End AD UM UNK
Group Wk Date Date Marked Unmarked Chinook Chinook Chinook UM Coho
Private
Fleet 5 1-Feb  3-Feb 166 0 41 162 19 0
6 4-Feb 10-Feb 146 0 37 138 24 2
7 11-Feb 18Feb 501 0 162 449 80 0
8 19Feb 24-Feb 304 2 88 258 50 0
9 25Feb 29Feb 34 0 24 55 0 0
Private Fleet Subtotal: 1152 2 352 1062 173 2
Roche Derby (89 Feb.) Subtotal: 165 0 63 138 4 0
Charter (1-29 Feb.) Subtotal: 8 0 2 10 0 0
All Anglers Total: 1324 2 417 1211 177 2
Standard Error: 75 1 34 78 15 1
CV (%): 6% 25% 8% 6% 9% 25%
95% CI: | 1,1771,471 1-3 352482 1,0601,362 147-207 1-3
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