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EXECUTIVE SUMMARY

The Washington Department of Fish and Wildlife (WDFW) implemented epetad mark
selective Chinook fisheries (MSFs) in Marine Areas 9 and 10 for the second time from July
16 through August 15, 2008. Consistent with the 2004 Puget Sound Chinook Harvest
Management Plan (Puget Sound Indian Tribes and WDFW 2004) and the intent of previous
Puget Sound/Strait of Juan de Fuca rreelective Chinook fisheries, the primary goal fosthi
fishery was to provide meaningful opportunity to the recreational angling public while
minimally impactingESA i st ed Puget Sound Chinook sal mon.
Sampling Unit (PSSU) implemented an intensive monitoring program in Areas 9 and 10
during their respective summer quota seasons in order to collect the data needed to provide in
season catch estimates (i.e., for assessing catch status relative tt) quotas estimate key
parameters characterizing the fishery and its impacts on unmatkezhsaSampling

activities included dockside creel sampling, test fishing, arithewater effort surveys.

Among other parameters, efforts emphasized data collection needs for the estimajtite of:
mark rate of the targeted Chinook populationthe total number of Chinook salmon

harvested (by size [legal or sublegal] and r&tgéus [marked or unmarked] groujn)) the

total number of Chinook salmon released (by size/mstatus group)y) the codedvire tag

(CWT) and/or DNAbased stock compoiih of marked and unmarked Chinook mortalitjes

andv) the total mortality of marked and unmarked double index tag (DIT) CWT stocks.

Creel samplers staffed eight different access sites (4 in Area 9, 4 in Area 10; 2 total in each
area on any given sampd day) on 24 of the 30 and 31 days, respectively, that Areas 9 and
10 were open to Chinook retention under rasglective regulations. Samplers interviewed

an estimated 24% and 29% of all anglers fishing in Areas=94(679 private, 304 charter)

and D (h= 3,430 private, 632 charter), respectively. Additionally, they sampled 19% (Area
9) and 23% (Area 10) of all marked Chinook harvested in the two areasd8 in Area 9,

232 in Area 10). Other PSSU staff conducted l-thexwater effort surveys (b Area 9, 6

in Area 10), and spent 43 days (255 hours) on the water pursuing Chinook usfisfitegt
methods, in support of Areas 9 and 10 monitoring efforts.

Based on the combination of sampling activities, we estimated that nearly 35,000rgrgyler t
(20,399 in Area 9, 13,808 in Area 10) were completed by private and charter anglers in the
two combined areas between July'&hd August 18. With a seasowide CPUE of 0.198
Chinook retained per angler trip in Area 9 and 0.075 in Area 10, thgsesharvested a

grand total of 4,045 and 1,031 marked Chinook in the two respective areas (5,076 total),
nearly 2,000 fish shy of the combinradea quota (7,000). Anglers additionally released an
estimated 9,242 Chinook (3,808 marked, 5,434 unmarke@ijga 9 and 1,212 Chinook (317
marked, 895 unmarked) in Area 10 (i.e., 10,454 releases overall). Overall, catch rates as well

! Areas 9 and 10 were maretyto a combinedrea landed catch total of 7,000 marked Chinook, witkspeson
guidance emphasizing target catches of 4,000 in Area 9 and 3,000 in Area 10. If fisheries did not close due to
catch totals meeting quotas, the latest day of scheduleddisfis August 1% 2008, for both areas.

2 Though the necessary tissue samples have been collectedb@¥¢d estimates of stock composition are
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.



Draft 02-23-09

as catch and effort totals were substantially lower during the 2008 compared to the 2007
Areas 9 and 10 summer quota seasons.

Over the two areas, harvested Chinook averaged 73 cm (range: 55 to 95 cm) in total length
and were larger than the legal minimum size lim&4 in or 56 cm TL) in most instances
(dockside marked Chinook observations, >99% of legal size). In both mr@a&sthan four

fifths of all harvested individuals werey@ar olds (i.e., brood year 2005). In addition to

taking length measurements and scale samples, ramp samplers recovered 97 CWTs from
marked Chinook harvested in the Areas1 & (/0) and 10r{ = 27)fisheries. The majority of
Area 9 tag recoveries (58%) were from Central Puget Sound (27%) and Hood Canal (31%)
release sites. Amongdividual CWTrelease regions, Central Puget Sotisldwere most
abundant amongrea 10 CWT recoveries.

During their one month of sampling in Areas 9 and 10 while they were open under mark
selective regulations, test fishers encountered 101 (66 in 9, 35 in 10) Chinook salmon, ~60%
(59% in 9, 60% in 10) of which were marked and on average half (47% in 9, 74%oh 10)
which were of | egal -markedeChinooleMiotnters anglder @@ fEO (| e
0.52 in Area 9 and 0.43 in Area 10, test fishers encounterednegkéd Chinook at a higher

rate than private fleet anglers but at a rate similar to thataofeshanglers. As was the case

for private fleet anglers, test fishers experienced substantially lower catch rates during the
2008 compared to the 2007 summer quota seasonfiSfemty Chinook total lengths

averaged 47 cm (marked and unmarked meanerd#g5 cm) in Area 9 and 63 cm (range:
22-87 cm) in Area 10. Thus, Chinook total lengths were on average greater in Area 10 than
Area 9, but highly variable in both areas. This was assumedly due to the presence of both
juvenile resident and mature magnt Chinook in both Areas during the latter half of the

season. For the entire em®onth season, we estimated the seagide size/maristatus
composition at 35% legaharked (LM), 12% legalinmarked (LU), 24% sublegatarked

(SM), and 29% sublegainmarled (SU) in Area 9 and 51% LM, 23% LU, 9% SM, and 17%

SU in Area 10.

By combining docksidsampling results (i.e., legatarked Chinook harvest estimates), test
fishery encounters data, and charter census results, we generated sigtdtnargroup

specific estimates of encounters and mortalities for the two areas. In total, 13,290 Chinook
were encountered (retained and released) during the Area 9 fishery, with 4,632 of these being
legatmarked, 1,611 legainmarked, 3,222 sublegalarked, and 3,826iblegatunmarked
individuals; in Area 10, 2,246 Chinook were encountered (1,155 LM, 513 LU, 193 SM, and
385 SU). Among released encounters, an estimated 10&tegidd, 317 legalinmarked,

680 sublegamarked, and 842 sublegahmarked Chinook (1,948 exall, 89% in Area 9,

11% in Area 10) were estimated to have died due to handling and release effects of the Areas
9 and 10 fisheries combined. Thus, in total, 5,865 marked (86% due to direct harvest) and
1,165 unmarked Chinook mortalities occurred assalt of the Areas 9 and 10 fisheries.

Overall, estimated impacts were similar to (Area 9) or considerably less than (Area 10) what
was expected based on m@ason Fishery Regulation Assessment Model runs (model run
2108). Finally, regarding impacts MISFs on the codedire tag (CWT) program, we

estimated that 16 and 6 unmarked Chinook belonging to daudige tag (DIT) groups may

have died due to the handlhagdrelease impacts of respective Areas 9 and 10 fisheries.
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INTRODUCTION

In recent yearsabundant runs of hatchery Chinook salmongorhynchus tshawytschhave

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

Puget Sound and Strait of Juan de 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

large-scale hatchery marking (i.e., fin clipping) programs and rsat&ctive hevest

regulations makes it possible for anglers to pursue and harvest hatchery Chinook salmon

while minimally impacting wi-ddl esatlimoen fpiogphud rait
(MSFs), anglers are generally allowed to retain adifosen c | i pgpe@e)d K dmam &rey f
and are required to release unharmed any wuncl
salmon encounteréd

Since the first marine selective Chinook fishery occurred in Marine Catch Areas 5 and 6
(Strait of Juan de Fuca) in 2003 (WDFW 8a), markselective 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 close of th@2068bing season,
pilot summeiselective Chinookesasons 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 have occurred in AredsaBd 82 for two
complete seasons (2806 and 200@7; WDFW 2008b). From July 16 to August 15, 2008,
the Washington Department of Fish and Wildlife (WDFW) implemented a summef mark
selective Chinook fishery in Areas 9 and 10 for the second time. Consistent with the 2004
Puget Sound ChinodKarvest Management Plan (Puget Sound Indian Tribes and WDFW
2004) and the intent of previous mas#lective Chinook fisheries, the primary goal for this
pilot fishery was to provide meaningful opportunity to the recreational angling public while
minimally impacting ESAlisted Puget Sound Chinook salmon.

Given the pilot nature of the Areas 9 and 10
Sampling Unit was tasked with implementing an intensive monitoring program during the

entirety of its oneanonth,summer 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 2)Qwe tailored our sampling so that we

could relidly estimatei) 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 Chinook salmon released (by size and steitis

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

*The regulations specific to the 2087Areas 9 and 10 maselective fishery allowed for the retention of up to
two legaltsized £22 inches [56 cm]) markedhinook salmon per day and required the immediate release of all
unmarked or sublegal Chinook. Additionally, anglers wreequired to use singjgoint, barbless hooks while
fishing for salmonii) held to a combined (all salmon species)-figh dailylimit during the Areas 9 and 10
mark-selective fishery, aniii ) held to a handling rule that prevented them from bringing unmarked and/or
sublegal Chinook aboard their vessels.
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unmarked Chinook mortalitiésandyv) the total mortality of marked and unmarked double
index tag (DIT) CWT stocks. In addition, we acquired and analyzed re¢ldata

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 overall intensity of our samplfogse

In the following pages, we report the results generated through our Areas 9 and 10 monitoring
activities. We first provide a brief review ourseason sampling and pasason assessment
methods and then present detailed results for each contpafreaur selectivdishery

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 characteristics obtained from dregrvey data are revieweiil;) the 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., bad on Fishery Regulation Assessment Model [FRAM] predictions).
Finally, we provide a detailed description of our estimation scheme as well as additional and
relevant data in a series of appendices (i.e., sarafgeables and sampling summaries; age
composition tables [for landed catch and test fishery encounters]; and raw CWT recoveries).

METHODS

Marine Catch Area and Fishery Description

Marine Area 9 is a relatively large area, encompassing approximately 200 square miles (512
km?) of marine water ientral Puget Sound. Area 9 starts at the mouth of Admiralty Inlet
(i.e., its northern boundary is at the Partridge P&aint Wilson line) and extends southward

to the Apple Cove PoinEdwards Point line, including the marine waters extending south
from Foulweather Bluff to the Hood Canal Briddegure 1-1). Marine Area 10 is the catch
area immediately south of Area 9, which includes the waters immediately adjacent to the
largest population center in the Puget Sound Region (i.e., Seattle). Encombassien

100 and 200 square miles (2662km?) of marine water, Area 10 extends southward from

the Apple Cove PoiinEdwards Point line to an easest line projected through the north tip

of Vashon IslandRigure 1-2). During the summer, both areaswlrappreciable local,

tourist, and chartebased angling effort. In addition to Chinook salmon, these anglers pursue
and encounter coho salmdd. kisutch and, during odd years, pink salm@h @orbuscha

During summer 2008, the Areas 9 and 10 fiskeewere managed on a quota basis, with a
combinedarea landedatch goal of 7,000 marked Chinook. Beason management

guidance emphasized target catch totals of 4,000 and 3,000 marked Chinook for areas 9 and
10, respectively, and a maximum season len§Bi days (i.e., July f6August 1%") if the

quota was not achieved. As implemented, Area 10 was open continuously from™Jtdy 16
August 18" (31 days of fishing). While Area 9 opened and closed on the same dates, it was

* Though the necessary tissue samples have been collectedh&¥¢4 estintas of stock composition are
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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closed temporarily on Augti 11" so that the status of landed catch relative to the allocated
guota could be evaluated (i.e., the Area 9 season was 30 days in length).

Monitoring Program Overview

Our sampling program for the Areas 9 and 10 fisheries incorporated conmgivehamnd
complementary data collection strategies, including dockside angler interviews (with catch
sampling), orhe-water (instantaneous) effort surveys, fsttery-based sampling, and
voluntary reports of completed trips provided by charter boatpavate anglersKigure 2).
Although we provide a brief review the field and analytical methods associated with our
sampling efforts here, we refer the reader to WDFW (2007b or 2008b) for additional detail.

Catch and Effort: Sampling and Estimation

We mllected data on total catch (observed harvest and reported rdjesmkotal angling

effort using a twestage stratified cluster sample design. At the first stage, we selected five

sample days from three temporal strata (weekday [Meciltiaysday], wih n = 2 days

sampled; Friday, witin = 1 day sampled; and weekend [Satur@ayday], withn = 2 days

sampled) during each week of the fishery. On each selected sample day, we selected two

access points (i.e., public ramps, boathouses, etc.) from our Aeeas10 sample frames for

creel sampling. Access site (i.e., cluster) selection was achieved at the second stage using a
probability-proportionalto-size (PPS) sampling algorithm (the Yateés undy or finat ur
method, Cochran 1977). The measure of g&axl in PPS sampling was equivalent to the

fraction of total samplérame effort attributed to a given site; this quantity was estimated

using data collected during instantaneoudlswat er surveys (i . e., iboa
conducted routinely during th@uwrse of the fishery. Our sample frame included all
moderateto-high-effort public boat launch facilities that are used to access Areas 9 and 10

(Area 2 Norton Street [Everett], Fort Casey [Keystone] State Park, Mukilteo State Park, and

Port Townsend Bdddaven rampsArea 10 Armeni, Kingston, Manchester, and Shilshole

ramps). Given that some effort was excluded from our sample frame (i.e., private and/or low

effort access sites), we also estimated theobfitame effort proportion from boat survey dat

and accounted for this quantity in estimates of fistvéide totals (e.g., catch and effort).

At access sites selected for sampling on scheduled sample days, samplers intat/iewed
anglers exiting the fishery. During interviews, samplers acquiredastetrip duration, 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 @alimon, samplers inspected them for CWTs
using wand detectors, and collected snouts from CWT+ individuals for later lab processing.
Additionally, samplers took length measurements (fork and total) and scale samples from
landed Chinook.

®In a recent evalation of bias in markelective fishery parameter estimates, Conrad and McHugh (2008)

concluded that recall errors likely cause bias in intersb@sed estimates of total salmeteases Thus,

although estimates of total salmon releases based solalygberreported data were generated for this report

(Appendices G1 andG-2), we focus exclusivelyonbiasor r ect ed fiMet hod 20 esti mates
encounters (and releases) in our review of the Area 9 and 10 fishery.
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Bay

. Apple Cove
“x__Point Edwards
Poin

Figure 1-1. Map of Marine Catch Area 9 in Puget Sound, where the second season of the pilot selective
Chinook fishery occurred from July 48ugust 15, 2008. Circled numbers correspond to locations sampled
during the Area 9 selective fishery (1 = Norton Street [Etfgr2 = Fort Casey [Keystone] State Park, 3 =
Mukilteo State Park, and 4 = Port Townsend Boat Haven ramps).
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Figure 1-2. Map of Marine Catch Area 10 in Puget Sound, where the second season of the pilot selective
Chinook fishery occurred from July6-August 15, 2008. Circled numbers correspond to locations sampled
during the Area 10 selective fishery (1 = Armeni, 2 = Kingston, 3 = Manchester, and 4 = Shilshole ramps).

By combining dockside interview data with estimated size measures, we geigte

estimates (and variances) of total fishing effort and landed Chinook catch (b tauiark
group) for our sampl e f-toteest@anatargMunhg 195fur t hy 6 s
Cochran 1977, WDFW 2008b). We then expanded these estimates to accthmiHof-
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frame effort proportion and then again to obtain straide totals(Table 1). To minimize

the influence of recall bias on our assessment, we estimated Chinook releases as the
difference between retained catch (i.e., from the Murthy esimia&sed owbserved

landings) and total Chinook encounters (i.e., releases = encounétagned catch) generated
using the biagorrected Conrad and McHugh (2008) approach. Briefly, encounters were
estimated by dividing the creel estimate of legaked Chinook harvest by a test fishery
based estimate of the proportion of the fishable Chinook population that is of legal size and

marked (i .e., our former AMethod 20 approach;
yields negatively biased estireatif anglers release any of the legalrked Chinook they
encounter, Conrad and McHugh estimated a fAcor

phenomenon and incorporated it into their estimator {fgendix A for complete

computational details). Althougheado 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 reported releases for other salmon species, in appendices to this report
(Appendices G1 andG-2).

As a final note, given the higher catch per unit effort (CPUE) of charter anglers relative to that
of the private recreational fleet and the difficulty in directly sampling their catch (e.g., due to
private moorage), we acquired catch andreflata for these anglers through a separate

effort. We contacted all salmon charters known to be operating in Areas 9 and 10 during the
summer months and coordinated with them so that they would provide us with routine (i.e.,
after each day of fishingn-season updates of catch and effort. Given the quota nature of the
9 and 10 fisheries, however, our daily charter interviews emphasized actpmdegicatch

and effort data.Thus, &hough we achieved a complete charter census for-tegeked

Chinodk encounters (retainexhdreleased) and effort, we had to estimate total releases for

the three other size/mastatus categories due to incomplete accounts of salmon releases. To
do this, we assumed that the charter legatked Chinook encountetstal was known

exactly (i.e., with no variance) and that charter anglers experienced the same sigtdtnark
composition as did test fisher&iven these assumptions, we estimated total charter
encountergand variance) according to Equation 1 (Eqn. 2 &otance) inAppendix A, less

the adjustment for legaharked Chinook releases. We then apportioned this estimate, less
LM encounters, into LU, SM, and SU clesgsecific estimates using the same methods as for
the atlarge private fleetAppendix A). To arive at fisherywide estimates, charter totals and
variances (i.e., for releases) were simply added to surasgd (private fleet) valuas the
appropriate step

Test Fishery Methods

In order to obtain accurate estimates of the size (legal or sljpdegl markstatus (marked or
unmarked) composition of the pool of Chinook salmon encountered by anglers participating

in the fishery, we conducted a recreational test fishery during the entirety of the mark
selective Chinook seasd@ihable 1). Our test bat crew consisted of two WDFW technicians,
each fishing with a single rod for five days a week (MorEaglay). Test fishers focused

their efforts at locations that optimized their overall encounter rate and mirrored choices made
by the atlarge privatdleet. Also, test fishers fished for Chinook using the same methods as
the recreational fleet, as prescribed by supervisory staff based on dockside interview results

12
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for the preceding week. For each fish brought to boat, test fishers logged details on it
identity (species), size (fork length and total length), and, if appropriate, mark status (marked
or unmarked). For Chinook salmon encounters only, test fishers additionally collected scale
and DNA samples (~&n¥ piece of dorsal tissue).

On-the-water
Interviews
(Boat surveys)

_________________

Dockside
creel
sampling

__________________

Chinook Catch & Outof-frame effort

proportion

i Fishing Effort,

' Size/markstatus
i composition of

encounters, i
E;(()):?I& / Mark rates !

Encounters

Fishery Impacts
(by size/mark
status)

Figure 2. Conceptual diagram of the monitoring plan implemented in Areas 9 and 10 during the-Aulgu<

15, 2008 mariselective Chinook season. Circles represent discrete sampling activities, dashed boxes represent
parameters that are estimated using data &given activity, and solid boxes depict key quantities estimated

from the comprehensive pl an. 6Encountersd includes boc

Estimating Fishery Impacts

Total Encounters and Mortalities

We characterizeche overall impacts of the fishery in terms of graothl estimates of
encounters and mortalities and by using estimates specific to each of the four siztdtuark
groups (i.e., legatnarked [LM], sublegamarked [SM], legalinmarked [LU], and sublegal
unmarked [SU]Table 1). As indicated above and in contrast to the previousgeesgon
summer Areas 9 and 10 report, we used only one approach to estimate total Chinook

13
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encounters and, consequently, mortalities. This single method was selected bhobaesu
thorough statéribal review of bias potential in estimators of encounters in MSFs (see Conrad
and McHugh 2008 for details). In brief, encounters were estimated by dividing creel
estimates of legaharked Chinook harvest by the test fishbagedproportion of the targeted
Chinook population that was of legal size and marked, inclusive of a bias correction
accounting for the modest level legabrked Chinook release that occurs in this fishery. We
then decomposed total encounters into size/ratitkis groupspecific estimates using test
fishery 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 mortality estimate 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 anmarked) and sublegal (marked
and unmarked) release totals, respectively, to estimate release mortalippsadix A for

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

The final stepf our overall impacts assessment involved comparing fishery outcomes to pre
season expectations. To do this, we compared s¢atsbrestimates of Chinook encounters
and mortalities to preeason modeled values (FRAM model run no. 2108) for each size an
mark status category.

Table 1. Sampling/estimation details on target parametsss@ated with the overall Areas 9 andmérk
selective fishery monitoringrogram 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, estimateare
Sampling angler trips); kept and |length, age, and CWT |fish; reported also produced by strata
released fish composition of harve$t |fish release (weekday/weekend). For
guota purposes, finercale
estimation is pursued whe
needed.
Test Fishing |Size (legal/sublegal) an¢Chinook length, age, an|Fish encounter|Season Though they were
markstatus composition DNA-basel® stock (30 days) |[qualitatively examined, tod
(marked, unmarked) of |composition; species few encounters occurred t
encountered Chinook |composition of non rigorously assess mark rat
Chinook encounters on a finer time scale.
Overall Fishery Total Chinook encounte|Ratios of encounters an/ N/A Season Estimated on a monthly tir]
Impacts and mortalities, by mortalities per kept (30 days) |[step but considered at the
Estimaton size/markstatus group |Chinook seasortotal level.
Codedwire tag|Marked/unmarked N/A N/A Season The temporal resolution of
(CWT) Impactg doubleindex tag (DIT) (30 days) |DIT impacts is constrained
Estimation encounters and mortaliti by the total number of tags

recovered.

*Under the "biagorrected Metho@" approach, Chinook releasesn be estimated only as finely as test fishery data allow.
2The length and CWT composition of landed catch was assessed on awsiesbasis for impact estimation.
3Though samples were collected, DNbAsed estimates of stock composition are notwatable for this fishery.
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CWT Impacts

To understand the potential effects of the Areas 9 and 10 fisheries on the CWT program, we
estimated the total number of unmarkadged Chinook mortalities that may have occurred
during the course of their resgtive onemonth seasons. To do this, we acquired information
for all marked CWT double index tag (DIT) groups present in landed catch from the Pacific
States Marine Fisheries Commissionds Regional
applied the methis described by the Selective Fisheries Evaluation Comimttexysis

Work Group (SFEGAWG 2002) to estimate the number of unmarked DIT fish encouritered
We subsequently estimated the number of these fish that may have died duedaadook
release impastusing arsfmanalogous that used in FRAM modeling. Given our interest in
characterizing the impacts of masklective regulations on the CWT program and not
recreational fishing in general, we usedsémof 10% in all unmarkedIT mortality

calculatiors. Thus, we used 10% instead of 15% (applied above todiexgal releases) since
unseen droff mortality (the 5% differential) is a feature common to selective and non
selective recreational Chinook fisheries.

RESULTS & DISCUSSION

Summary of Sanpling Efforts

Sampled Access Sites

Between July 16 and August 15, 2008, we sampled the recreational fleet via dockside creel
surveys on a grand total of 24 days in each Area 9 and Area 10, visiting four different access
sites in each of the two respeetiareasTable 2-1, 2-2). In Area 9, we sampled anglers at
Everett (44% of sitelays) and Port Townsend ramps (40% of alld#gs) most frequently;
remaining dockside sampling effort was split between Fort Casey (10%) and Mukilteo (6%)
ramps. In Area@, we sampled Shilshole Ramp on every scheduled sample day (50% of site
days). Ten to 20% of remaining sampling effort was spent at each Armeni (19%), Kingston
(19%), and Manchester (13%) ramps. Our dockside sampling efforts were generally
distributed amss sites in a manner proportional to the level of effort originating at each (i.e.,
as estimated from boat survey data, described bélppendix C, D).

In total, our Area 9 anglanterview efforts allowed us to directly sample 4,679 completed

angle trips and 2,170 completed boat trips. In Area 10, we collected data on a total of 3,430
angler trips and 1,744 boat trips. These efforts also yielded samples from nearly 1,000 landed
Chinook salmon over the two are@gppendix B). In addition to interiewing anglers and

sampling their catch within the context of this M§pecific study, we obtained additional

8 For all unmarkeeDIT encountersad mortalities calculations, we relied on the unmasteetharked
abundance ratid | estimated for DIT groups at the time of juvenile release.
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samples from baseline recreational sampling activities that were ongoing during the Areas 9
and 10 seasons.

On-the-Water Survey Summary

During the 3@day period that Area 9 was open under nrsglective regulations, we

conducted 1,797 ethe-water interviews (i.e., total anglers intercepted [864 boats]) over a

total of three weekday and two weekend boat survegpdndix C-1). In Area 10we

conducted 6 total surveys (2 weekend, 4 weekday) and intercepted 847 argl488(boats;
Appendix C-2). These surveys yielded quantitative details about the set of sites anglers used
to access Areas 9 and 10 and thus allowed us to estimate ploetjoro of effort originating at

each of our samplframe sites (i.e., size measur@gpendix D) during both weekday and
weekend strata. As suggested above, Everett (Norton St.) Ramp was thefsamgpldte

that anglers most frequently reported usm@dcess Area 9, followed by Port Townsend, Fort
Casey, and Mukilteo ramps. Pooled over all surveys, nearly half (56%) of all anglers
interviewed during Area 9 boat surveys indicated that their trip would end at either a private
or neversampled launch & (Appendix C-1). In Area 10, one out of four anglers

interviewed reported using Shilshole Ramp to access the fishepg(dix C-2); 51% of all

anglers encountered reported using private and/or 1sewepled access sites. Boat surveys
revealed amodestevel of wvariability in thaAppendx ati ve
D); we incorporated this variation into our PPS-siéection framework.

16



Draft 02-23-09

Table 2-1. Sampling calendar for the summer 2008 Area 9 rsatkctive Chinook fishery. Shadeells are

days when dockside creel sampling was conducted (Site abbreviations: Ev = Norton [Everett], Mu = Mukilteo,
FC = Fort Casey, and PT = Port Townsend Boat Haven ramps). B = boat survey, TF = test fishing. Note that
Area 9 was closed temporarilyp dugust 11 for an inseason catch assessment.

Stat Week Mon. Tues. Wed. Thurs. Fri. Sat. Sun.
14 (JULY) 15 16 17 18 19 20
Opening Day
29 : :
Sites Ev, PT |Sites Ev, PT |Sites Ev, PT |Sites Ev, PT |Sites Ev, PT
B, TF TF TF B
21 22 23 24 25 26 27
30 : . . .
Sites Mu, PT |Sites Ev, PT Sites Ev, FC [Sites Ev, PT |Sites Ev, PT
TF TF TF B, TF TF B
28 29 30 31 1 (AUGUST) |2 8
31
Sites Ev, PT |Sites Mu, FC Sites Ev, FC [Sites Ev, PT |[Sites Ev, PT
TF TF TF TF
4 5 6 7 8 9 10
32 . . .
Sites Ev, FC Sites Mu, PT |Sites Ev, PT [Sites Ev, FC |Sites Ev, PT
TF TF B, TF TF TF
11 12 13 14 its 16 17
Temporary Closing Day
33 Closure | : :
Sites Ev, PT |Sites Ev, PT |Sites Ev, PT |Sites EV, PT
TE TF TF TF TF

Table 2-2. Sampling calendar for the summer 2008 Area 10 meahictive Chinook fishery. Formatting

follows that described above (Site abbreviations: Ar = Armeni, Ki = Kingston, Ma = Manchester, and Sh =
Shilshole ramps).
SW Mon. Tues. Wed. Thurs. Fri. Sat. Sun.
14 (JULY) 15 16 17 18 19 20
Opening Day
29
Sites Ki, Sh  [Sites Ar, Sh  |Sites Ar, Sh  |Sites Sh Ki Sites Ar, Sh
TF B, TF TF B
21 22 23 24 25 26 27
30 L L : L :
Sites Ki, Sh  |Sites Ki, Sh Sites Ar, Sh  |Sites Ki, Sh  |Sites Ma, Sh
TF TF B, TF TF TF B
28 29 30 31 1 (AUGUST) |2 3
31
Sites Ki, Sh  |Sites Ma, Sh ISites Ar, Sh  |Sites Ki, Sh  [|Sites Ma, Sh
TF TF TF
4 5 6 7 8 9 10
32
Sites Ki, Sh Sites Ma, Sh |Sites Ar, Sh  [Sites Ar, Sh  |Sites: Ma, Sh
TF TF TF B, TF TF
11 12 13 14 15 16 17
Closing Day
33
Sites Ar, Sh  [Sites Sh, Ki  |Sites Ar, Sh  |Sites Ma, Sh
B, TF TF TF TF TF
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Fishery Characteristics

Estimates of Fishing Effort and Chinook Catch

Across the Areas 9 and 10 summer seasons combimadeicand private anglers completed
an estimated total of nearly 35,000 angler trips between July 16 and August 15, 2008.
Approximately 60% of this effort occurred in Area 9 and 40% in Areal 40lé 3-1 and3-

2). A total of twelve charter operators cefed taking clients fishing in the two areas during
their summer quota seasons. Charter anglers accounted for a minor portion of the Area 9
effort (1%) total. In contrast, charter activity constituted 5% of the Area 10 effort total.

For private fleeinglers, both areas exhibited similar trends in angling effort over their
monthlong seasong=gure 3). In particular, effort levels were initially high in both areas

and then declined as each fishery progressed. This pattern contrasts sharply twthsvha
observed during the 2007 Areas 9 and 10 summer MSF season, where effort remained high
and/or increased over the course of the fishery. In addition, per day open, total angling effort
estimated for the 2008 fisheries averaged 60 and 66% of whastiraated for Areas 9 and

10, respectively, during 2007.

Chinook salmon catch rates (CPUE, landed Chinook per angler trip) averaged 0.198 (0.198
for private, 0.227 for Charter) in Area 9 and 0.075 in Area 10 (0.065 for private, 0.272 for
charter) lande€hinook per angler trip. Thus, like effort, CPUE was considerably higher in
Area 9 than Area 10. In both areas, however, catch rates were considerably lower than was
observed during the 2007 Areas 9 and 10 summer quota seasons (ceamdan€8UE:

0.145in 2008 vs. 0.24tn 2007; WDFW 2007a). Further, while there was a seasda

peak in CPUE during the last week of July in Area 9 (CPUE = 0.331), CPUE remained low
and varied little between July #@&nd August 18 in Area 10 Figure 4). Finally, Area9

charter anglers experienced success rates (i.e., CPUE) similar to those of the private fleet
(private = 0.198, charter 0.227), whereas in Area 10, charter anglers were 4.2 times more
successful than private fleet anglers (private CPUE = 0.065, chaltdt €P.272).

Given observed patterns in effort and catch rates, we estimated that anglers harvested a grand
total of 5,081 Chinook salmon in the combined Area 9/10 fishery (4,047 [98% private, 2%
charter] in Area 9, 1034 [17% private, 83% charter] in Alf@arables3-1 and3-2). Thus,

while the Area 9 total catch target of 4,000 harvested Chinook was met, neither the Area 10
target (3,000 harvested Chinook) nor the combises quota of 7,000 harvested Chinook

was reached by the scheduled maximum détieeofishery (August 1%). In both areas,

virtually all (>99%) Chinook harvested were marked. For private fleet anglers fishing in Area
9, weekly harvest totals were variable and averaged 796 (rangé;45; Area 10 weekly

catch totals were lowend more stable, averaging 172 (range:-262). Sed-igure 5for a
graphical display of temporal harvest patterns. Finally, in addition to Chinook salmon,
anglers harvested 1,142 (242 in 9 and 484 in 10) coho salhdms(itch during the July 16
Augst15, 2008 Areas 9 and 10 fisheridgppendix G-1 andG-2).
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Areas 9 and 10 Angler Trips, Summer 2008
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Figure 3. Temporal patterns in private fleet (i.e., excluding charters) fishing effort during the Areas 9 and 10,
July 16 August 15, 2008, markelective Chinook fisheries. Note that the fighdid not begin until Wednesday,
July 16" (statistical week 29).

Areas 9 and 10 CPUE, Summer 2008
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Figure 4. Temporal patterns in CPUE (landed Chinook per angler trip) during the Areas 9 and 10-July 16
August 15, 2008 markelective Chinook fisheries. The horizontal solid and dakhesl correspond to the
seasorwide CPUE for Areas 9 and 10, respectively. Note that the fishery did not begin until Wednesday, July
16" (statistical week 29).
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Table 3-1. Estimates of total fishing effort and the total number of salmon kept andedldaring the Area 9, July #ugust 15, 2008 selective fishery.
Values may not add exactly due to rounding error.

Effort * Retained Chinook Released Chinook
Stratum Stratum Chinook
Stat Week Start End Boats Anglers AD um? AD UM Encounters Total

29 16-Jul 20-Jul 2,393 5,241 1,043 3 985 1,402 3,433
30 21-Jul 27-Jul 2,548 5,446 1,137 0 1,074 1,530 3,741
31 28-Jul 03-Aug 1,710 3,721 1,233 0 1,164 1,660 4,057
32 04-Aug 10-Aug 2,086 4,343 416 0 393 560 1,368

33 11-Aug 15-Aug 664 1,344 146 0 138 197 481
Creel subtotal: 9,400 20,095 3,976 3 3,753 5,348 13,080

Charter subtotal®: -- 304 69 0 55 86 209
Grand Total: 9,400 20,399 4,045 3 3,808 5,434 13,290

Standard Error: 287 616 489 1 1,262 1,320 3,151

CV (%): 3% 3% 12% 41% 33% 24% 24%

95% ClI:| 8,837-9,964 |19,19221,606 3,0855,004 1-5 1,3356,282 | 2,8488,021 | 7,11419,466

! Estimated boats, anglers, and retained salmon catch were estimated via the Murthy estimator method.

2 Released Chinook were estimated as the difference betweenhitab& encounters generated using a-bimsected "Method 2" estimator. S&ppendix A
and Conrad and McHugh (2008) for additional details.

% The 3 UM Chinook included were actually of undetermined mark status; they are assumed to be unmarked-festimption purposes.

* Angler trips and legaiarked encounters (kept or released) were the result of a complete census for charter anglersnsukéegand all unmarked releases
were estimated for charter anglers based offitdstry size/maristatuscomposition data. The chareased boat trip total is unavailable.

20



Draft 02-23-09

Table 3-2. Estimates of total fishing effort and the total number of salmon kept and released during the Area 10AUglsig5s, 2008 markelective fishery.
Valuesmay not add exactly due to rounding error.

Effort* Retained Chinook Released Chinook Chinook
Stratum Stratum Encounters
Stat Week Start End Boats Anglers AD UM AD UM Total
29 16-Jul 20-Jul 1,580 3,221 209 3 70 183 466
30 21-Jul 27-Jul 1,449 2,828 107 0 36 95 238
31 28-Jul 03-Aug 1,118 2,127 136 0 46 121 302
32 04-Aug 10-Aug 1,487 2,838 252 0 84 224 561
33 11-Aug 15-Aug 1,175 2,162 155 0 52 138 344
Creel subtotal: 6,810 13,176 859 3 288 762 1,911
Charter subtotal®: 0 632 172 0 29 134 334
Grand Total: 6,810 13,808 1,031 3 317 895 2,245
Standard Error: 408 768 63 1 137 217 402
CV (%): 6% 6% 6% 41% 43% 24% 18%
95% CI: 6,0117,609 |12,30215,314] 907-1,155 1-5 48-585 470-1,321 |1,45%3,034

! Estimated boats, anglers, and retained salmon eatoh estimated via the Murthy estimator method.

%2 Released Chinook were estimated as the difference between total Chinook encounters generated usingeatb®éMethod 2" estimator. S@ppendix A
and Conrad and McHugh (2008) for additiodetails.

% Angler trips and legaimarked encounters (kept or released) were the result of a complete census for charter angleransukéegahd all unmarked releases
were estimated for charter anglers based offitdstry size/maristatus compositiodata. The chartdsased boat trip total is unavailable.
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In addition to harvesting nearly 5,100 Chinook salmon, we estimated that anglers
participating in the Areas 9 and 10 MSFs caught and released an additional 4,125 marked
(92% in Area 9, 8% in Ared0) and 5,434 unmarked Chinook salmon (86% in Area 9 and
14% in Area 10Tables3-1 and3-2, Figure 5)’. On a seasototal level, anglers released an
estimated 0.9 marked and 1.3 unmarked Chinook per marked, harvested fish in Area 9; in
Area 10 they relased an estimated 0.3 marked and 0.9 unmarked Chinook per marked,
harvested fish.

Area 9 Chinook Encounters, Summer 2008
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Figure 5. Temporal patterns in total Chinook harvest and releases during the Argae® janeland 10
(lower pane), July 16August 15, 2008, markelective Chinok fisheries. Note that the fishery did not begin
until Wednesday, July {f(statistical week 29).

" Total Chinook releases were estimated using thedbias r ect ed fAiMet hod 20 encounters
(Conrad and McHugh 2008). For Murthy estimates of Chinook releases based solelyeerepogled releases

(i .e., AMethod 10 estimates), as well as Appdndxmates of
G-landG-2.
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Combining harvest and release estimates, we estimated that anglers encountered a grand total
of 13,290 and 2,245 Chinook in Area 9 and 10, respectigdalyng their oneanonth mark

selective season3dble 3-1, 3-2). For additional discussion of fishery impacts from a total
encounters perspective, see the subsequent sectiorOngedll Fishery Impacts

Characteristics of Harvested Chinook

Length and Agé During the combined Areas 9 and 10 maedfective fishery, 1,023 (790 in
Area 9 and 233 in Area 10) retained Chinook were sampled at docKaide 4). All of
these fish were measured and examined for the presence of a CWT. Marked Chinook
harvested from Area 9 averaged 72.9 cm TL (range:%%.@, SD = 7.0) and were similar to
those caught in Area 10 (average: 72.9 cm TL [range:®4.3 SD = 6.9]Figure 6;t = -
0.02, df = 382P-value = 0.987). Further, legally harvestal#€® in [56 cm]andmarked)
Chinook comprised over 99% of the sampled total for the two respective areas.

Table 4. Summary of length samples collected during dockside angler interviews from retained Chinook
salmon, Areas 9 and 10, July-ABigust 15, 2008.

Number Sampled
Marine Area Mark Type Legal-size ublegalsize otal
9 Marked 786 2 788
Unmarked 2 0 2
Undetermined 0 0 0
Total 788 2 790
10 Marked 231 1 232
Unmarked 1 0 1
Undetermined 0 0 0
Total 232 1 233
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Harvested Chinook, Area 9 (n=788) Harvested Chinook, Area 10 (n=232)
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Figure 6. Lengthfrequency distributions of retained marked Chinook sampled at dockside during the Areas 9
(left pane) and 10 ight pane) July 16 August 15, 2008 markelective Chinook fisheries.

Though scales were collected from all of the 1,020 marked Chinook shatmgleckside,

only 887 (87%n =688 in Area 9 and = 199 in Area 10) of these could be successfully

aged. Based on these scales, we found that the age composition of Chinook harvest was
similar for both areas 9 and 18gpendix E). The majority of theetained Chinook were

age3 individuals (83 and 85% in 9 and 10, respectively):afish each constituted the
remaining 1417% of the harvest total for the two areas. Further, 95% of all retained Chinook
were subyearling outmigrants.

CWT Sample8.In total, 97 (70 in Area 9, 27 in Area 10) codsate tags were recovered

from the Areas 9 and 10 fisheries. In Area 9, approximately 60% of these recoveries came
from a combination of Hood Canal and Central Puget Sound hatchEalgs b-1). An

equal propdion of the remaining 40% of Area 9 CWT recoveries were from release sites in
the North and South Puget Sound regions. As for individual hatcheries, tag recoveries from
the Hoodsport Hatchery were most abundant (21% of fishery total), followed by Samish
Hatchery (11% of total) and Soos Creek Hatchery (10% of total). Additionally, one tag from
each the Columbia Basin (Spring Creek Hatchery) and Fraser Basin (Chilliwack Hatchery)
was recovered in Area 9. Thirgne of all Area 9 CWT recoveries were frooutle index

tag (DIT) releases.

Just oveone third(10 of 27 or37%) of all Area 10 CWT recoveries originated from Central
Puget Sound release sitdable 5-2). Roughly similar numbersf the I7 remaining tagged
Chinook sampled in Area 10 landingere from Hood Canal, South Puget Sound, and North
Puget Sound release groups. For any single release site, Big Soos Creek (Soos Creek
Hatchery) tags had the greatest representation (15% of total). Finally, 14 of the 27 CWTs
were associated with DIT edses. Se&ppendix F for individuallevel details on CWT
recoveries.
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Table 5-1. Summary of codedvire tags recovered from Chinook salmon harvested during the Area 9 July 16

August 15,2008 mark el ecti ve Chi nook f i s btrregpondsdo.the nuimbeeofthgsthdtd @ No .
belonged to doubtindex tag groups.
Release Regioh Release Site Rearing Location CWTs No. DITs
Recovered
British ColumbiaFraser River [Chilliwack River Chilliwack River Hatchery 1 (1.4%) 1
Hood Canal Purdy Crek George Adams Hatchery 4 (5.7%) 4
Finch Creek Hoodsport Hatchery 15 (21.4%) 0
Skokomish River Ricks Pond 3 (4.3%) 0
Puget SoundCentral Big Soos Creek Soos Creek Hatchery 7 (10.0%) 7
Gorst Creek Gorst Creek Rearing Pond| 1 (1.4%) 0
Green River Icy Creek Hatchery 4 (5.7%) 0
Grovers Creek Grovers Creek Hatchery 5 (7.1%) 5
Grovers Creek 0
Hatchery Grovers Creek Hatchery 1 (1.4%) 1
Issaquah Creek Issaquah Hatchery 1 (1.4%) 0
Puget SoundNorth Friday Creek Samish Hatchery 8 (11.4%) 8
N.F. Nooksack River [Kendall Creek Hatchery 1 (1.4%) 1
Tulalip Creek Bernie Gobin Hatchery 1 (1.4%) 0
Skagit River Unreported 1 (1.4%) 0
\Whitehorse Springs [Whitehorse Pond 2 (2.9%) 0
Puget Sounéouth Chambers Creek Chambers Cr. & Garrison 1 (14%) 0
Hatchery
Garrison Hatchery 4 (5.7%) 0
Lakewood Hatchery 2 (2.9%) 0
Clear Creek Nisqually Hatchery 3 (4.3%) 3
Kalama Creek Kalama Creek Hatchery 4 (5.7%) 0
Columbia Basin Spring Creek Spring Creek NFH 1 (1.4%) 1
Grand Total 70 31

*Unofficial release regis Puget Sound regions were designated 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 #18and 82 = North.
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