
 

 

 

 

 

 

 

 

 

 

 

 

Marine Areas 11 and 13 

Mark -Selective Recreational Chinook Fishery, 

Summer 2008 

 

Post-season Report 

 

REVISED DRAFT 

 

 

 

 

February 24, 2009 

 

 

 

 

 

Prepared by: 

 

Peter McHugh, Mark Baltzell, and Laurie Peterson  

 

 

 

 

 

 

 

 

 

Washington Department of Fish and Wildlife  

Fish Program 

600 Capitol Way North 

Olympia, Washington 98501 

 

 



Draft 02-24-09 

 1 

 

TABLE OF CONTENTS  

 
TABLE OF CONTENTS ........................................................................................................................ 1 
LIST OF TABLES .................................................................................................................................. 2 
LIST OF FIGURES ................................................................................................................................. 3 
EXECUTIVE SUMMARY ..................................................................................................................... 5 

Background and Overview .................................................................................................. 5 
Area 11 Summary ................................................................................................................. 5 

Area 13 Summary ................................................................................................................. 6 
INTRODUCTION ................................................................................................................................... 8 

Marine Catch Area and Fishery Descriptions ................................................................... 9 
AREA 11 METHODS ........................................................................................................................... 10 

Monitoring Progra m Overview ......................................................................................... 10 

Catch and Effort: Sampling and Estimation ................................................................... 10 
Test Fishery Methods ......................................................................................................... 13 
Estimating Fishery Impacts ............................................................................................... 14 

Total Encounters and Mortalities ..................................................................................... 14 

CWT Impacts .................................................................................................................... 16 
AREA 13 METHODS ........................................................................................................................... 16 
AREA 11: RESULTS & DISCUSSION ............................................................................................... 18 

Summary of Sampling Efforts ........................................................................................... 18 
Sampled Access Sites ....................................................................................................... 18 

On-the-Water Survey Summary ....................................................................................... 18 
Fishery Characteristics ...................................................................................................... 19 

Estimates of Fishing Effort and Chinook Catch ............................................................... 19 

Characteristics of Harvested Chinook .............................................................................. 23 

Test Fishing Results ............................................................................................................ 25 
Fishing Time and Gear Types .......................................................................................... 25 
Encounters, Mark Rates, and Size/Mark-status Composition .......................................... 26 

Chinook Size and Age ...................................................................................................... 27 
Other Fish Species Encountered ....................................................................................... 30 

Overall Fishery Impacts ..................................................................................................... 30 

Total Encounters and Mortalities ..................................................................................... 30 
FRAM versus Creel Comparison ..................................................................................... 31 
Estimated CWT-DIT Impacts ........................................................................................... 31 

AREA 13: RESULTS & DISCUSSION ............................................................................................... 35 
Summary of Sampling Efforts  ........................................................................................... 35 
Fishery Characteristics ...................................................................................................... 36 

Observations of Fishing Effort and Chinook Catch ......................................................... 36 
Characteristics of Harvested Chinook .............................................................................. 39 

Voluntary Trip Reports (VTRs)  ........................................................................................ 41 
ACKNOWLEDGEMENTS .................................................................................................................. 43 
REFERENCES ...................................................................................................................................... 44 
APPENDICES ....................................................................................................................................... 45 

Appendix A.  Mark-selective fishery impact estimation details. ........................................ 46 



Draft 02-24-09 

 2 

Appendix B.  Statistical week calendar for 2008.  Note that grayed weeks correspond to 

those during which either or both of Areas 11 or 13 were open under mark-selective harvest 

regulations. ........................................................................................................................... 53 
Appendix C.  Sample rates for the Area 11 (June 1-Sept. 30, 2008) mark-selective Chinook 

fishery.  Note: sample counts and totals are for adipose-clipped (i.e., marked) Chinook 

only. ...................................................................................................................................... 54 
Appendix D.  Total number of anglers intercepted in Area 11 during on-the-water surveys 

between June 1 and Sept. 30, 2008.  Grayed sites were included in the dockside sample 

frame. .................................................................................................................................... 55 

Appendix E.  Size measures of sites sampled during the Area 11 June 1-Sept. 30, 2008 

creel survey, by statistical week.  WD and WE correspond to weekday and weekend strata, 

respectively.  Grayed cells represent periods when a given site was excluded from the 

frame. .................................................................................................................................... 56 

Appendix F.  Age composition of retained (dockside samples) and encountered (test 

fishery samples) Chinook salmon, Areas 11 and 13, summer 2008.  AD = marked or 

adipose-fin clipped Chinook, UM = unmarked (unclipped) Chinook. ................................. 57 
Appendix G.  CWTs recovered from Chinook salmon during the Areas 11 and 13 summer 

2008 mark-selective Chinook fisheries. ............................................................................... 58 
Appendix H.  Fishery-total estimates of retained and released salmon (Chinook and other 

species) catch for the Area 11 summer 2008 Chinook MSF.  Displayed Chinook harvest 

values are equivalent to those in Table 4; whereas the release estimates displayed in Table 

4 are based on the Conrad and McHugh (2008) method, these are based solely on angler-

reported data.  Values may not add exactly due to rounding error. ...................................... 63 
Appendix I.  Revised total and size/mark-status group-specific estimates of Chinook 

encounters for the summer 2007 Area 11 MSF (June 1-Sept. 30, 2007).  Revisions are 

based on the bias-corrected ñMethod 2ò approach recommended by Conrad and McHugh 

(2008).  LM = legal-sized, marked; LU = legal-sized, unmarked; SM = sublegal-sized, 

marked; SU = sublegal-sized, unmarked. ............................................................................. 64 
 

 

LIST OF TABLES  

 
Table 1.  Sampling/estimation details on target parameters associated with the overall Area 11 mark-

selective fishery monitoring program (Figure 1). ........................................................................ 15 
Table 2.  List of sites sampled, with the number of sampling events (site-days), during the Area 11 

summer 2008 mark-selective Chinook fishery. ............................................................................ 18 
Table 3.  Monthly summary of boat surveys conducted during the Area 11 summer 2008 mark-

selective Chinook fishery. ............................................................................................................ 19 
Table 4.  Estimates of total fishing effort and the total number of salmon kept and released during the 

Area 11, summer 2008 mark-selective Chinook fishery.  Values may not add exactly due to 

rounding error. .............................................................................................................................. 22 
Table 5.  Summary of length samples collected during dockside angler interviews from retained 

Chinook salmon, Area 11, June 1-Sept. 30, 2008......................................................................... 23 
Table 6.  Summary of coded-wire tags recovered from Chinook salmon harvested during the Area 11 

June 1-Sept. 30, 2008 mark-selective Chinook fishery.  The field ñNo. DITsò corresponds to the 

number of tags that belonged to double-index tag groups.  Note, one orphan tag (Tag code: 

633471) was also recovered.......................................................................................................... 24 



Draft 02-24-09 

 3 

Table 7.  Fishing methods employed by private recreational anglers (from dockside interviews, based 

on number of boat trips sampled, n = 3,082) and test fishers (based on hours fished, n = 544.3 h 

[lines in water only]) during the Area 11 summer 2008 mark-selective Chinook fishery............ 25 
Table 8.  Chinook encounters by size/mark-status group for the summer 2008 Area 11 test fishery.  

Values in parentheses reflect the variance about proportional season-total contributions of a 

particular size/mark-status group to total Chinook encounters.   Note, whereas the time specified 

in the Table 6 caption corresponds to time with lines in the water, óHoursô reported here reflect 

all on-the-water time (i.e., inclusive of time spent running). ........................................................ 27 
Table 9.  Total Chinook encountered (retained and released) by private anglers logging their trips on 

voluntary trip reports (VTRs), with estimates of legal and overall mark rates, Area 11, June 1-

Sept. 30, 2008.  Note ñNAò denotes that the mark rate was not estimable for a particular time 

period (e.g., no fish were encountered). ....................................................................................... 29 
Table 10.  Test fishery catches of species other than Chinook salmon during the Area 11 June 1-Sept. 

30, 2008 mark-selective Chinook fishery. .................................................................................... 30 
Table 11.  Summary of season-wide fishery impact estimates for the June 1-Sept. 30, 2008, Area 11 

mark-selective Chinook fishery.  Values may not add up perfectly due to rounding error. ......... 32 
Table 12.  Comparison of modeled (i.e., using FRAM, model run 2108) and estimated total Chinook 

encounters for the Area 11, June 1-Sept. 30, 2008 mark-selective Chinook fishery. ................... 32 
Table 13.  Comparison of modeled (i.e., using FRAM, model run 2108) and estimated total Chinook 

mortalities for the Area 11, June 1-Sept. 30, 2008, mark-selective Chinook fishery. .................. 33 
Table 14.  Summary of double-index tagged (DIT) Chinook kept by anglers, and estimated total 

mortality of unmarked DIT Chinook due to hook-and-release impacts resulting from the Area 11 

June 1-Sept. 30, 2008 mark-selective Chinook fishery. ............................................................... 34 
Table 15.  List of sites sampled, with the number of sampling events (site-days), during the Area 13 

May 1-Sept. 30, 2008 mark-selective Chinook fishery. ............................................................... 35 
Table 16.  Observations of fishing effort, salmon harvest, and reported salmon releases, by week, for 

the Area 13, May 1-Sept. 30, 2008 mark-selective Chinook fishery.  Note: displayed values are 

sample observations (i.e., summed across sampled sites) and not fishery-total estimates. .......... 38 
Table 17.  Summary of length samples collected during dockside angler interviews from retained 

Chinook salmon, Areas 13, May 1-Sept. 30, 2008. ...................................................................... 40 
Table 18.  Summary of coded-wire tags recovered from Chinook salmon harvested during the Area 13 

May 1-Sept. 30, 2008 mark-selective Chinook fishery.  The field ñNo. DITsò corresponds to the 

number of tags that belonged to double-index tag groups. ........................................................... 41 
Table 19.  Total Chinook encountered (retained and released) by private anglers logging their trips on 

voluntary trip reports (VTRs), with estimates of legal and overall mark rates, Area 13, summer 

2008.  Note ñNAò denotes that the mark rate was not estimable for a particular time period (e.g., 

no fish were encountered). ............................................................................................................ 42 
 

 

LIST OF FIGURES 
 

Figure 1-1.  Map of Marine Catch Area 11 in Puget Sound, where the second season of the pilot 

selective Chinook fishery occurred from June 1-September 30, 2008.  Note that the circled 

numbers in this figure correspond to special-area regulations for the 2008-09 fishing season (see 

2008/2009 WDFW Sport Fishing Rules for details). ................................................................... 11 
Figure 1-2.  Map of Marine Catch Area 13 in Puget Sound, where the second season of the pilot 

selective Chinook fishery occurred from May 1-September 30, 2008.  Note that the circled 

numbers in this figure correspond to special-area regulations for the 2008-09 fishing season (see 

2008/2009 WDFW Sport Fishing Rules for details). ................................................................... 12 
Figure 2. Conceptual diagram of the monitoring plan implemented in Area 11 during the June 1-

September 30, 2008 mark-selective Chinook season.  Circles represent discrete sampling 



Draft 02-24-09 

 4 

activities, dashed boxes represent parameters that are estimated using data from a given activity, 

and solid boxes depict key quantities estimated from the comprehensive plan.  óEncountersô 

includes both harvested and released Chinook salmon. ............................................................... 14 
Figure 3. Temporal patterns in weekly total fishing effort during the Area 11, summer 2008 mark-

selective Chinook fishery. ............................................................................................................ 20 
Figure 4. Temporal patterns in CPUE (landed Chinook per angler trip, weekly estimates) during the 

Area 11 summer 2008 mark-selective Chinook fishery.  The horizontal dashed line corresponds 

to the season-wide CPUE. ............................................................................................................ 21 
Figure 5.  Temporal patterns in weekly total Chinook harvest and releases during the Area 11, 

summer 2008, mark-selective Chinook fishery. ........................................................................... 21 
Figure 6.  Length-frequency distributions of retained marked Chinook sampled at dockside during the 

Area 11, June 1-Sept. 30, 2008 mark-selective Chinook fishery.................................................. 23 
Figure 7.  Trends in monthly Chinook mark rates (all size classes) and legal size fractions (marked 

and unmarked combined) encountered by test fishers during the Area 11 summer 2008 mark-

selective Chinook fishery. ............................................................................................................ 28 
Figure 8.  Length-frequency distributions of marked (left panel) and unmarked (right panel) Chinook 

encountered by test fishers during the Area 11 summer 2008 mark-selective Chinook fishery.  

The dashed vertical line in the length-frequency histograms for marked Chinook corresponds to 

the legal size limit (22 in or 56 cm). ............................................................................................. 28 
Figure 9.  Monthly mean total length (+/- 95% CIs) of Chinook (marked and unmarked combined) 

sampled by test fishers during the Area 11 summer 2008 mark-selective Chinook fishery; given 

that brood year (BY) 2004 and 2006 fish were not sampled during every month, only BY 2005 

lengths are displayed. ................................................................................................................... 29 
Figure 10.  Comparison of modeled (i.e., using FRAM, model run 2108) and estimated total marked 

(left column) and unmarked (right column) Chinook encounters (upper row) and mortalities 

(lower row) the Area 11, June 1-Sept. 30, 2008, mark-selective Chinook fishery.  Error bars 

represent approximate 95% confidence intervals for field estimates. .......................................... 33 
Figure 11.  Temporal patterns in fishing effort during the Area 13, May 1-Sept. 30, 2008 mark-

selective Chinook fishery.  Note: displayed values are sample observations (i.e., summed across 

sampled sites) and not fishery-total estimates. ............................................................................. 37 
Figure 12.  Temporal patterns in CPUE (landed Chinook per angler trip, weekly estimates) during the 

Area 13 May 1-Sept. 30, 2008 mark-selective Chinook fishery.  The horizontal dashed line 

corresponds to the season-wide CPUE. ........................................................................................ 37 
Figure 13.  Temporal patterns in weekly observations of harvested Chinook salmon harvest and 

reported Chinook salmon releases during the Area 13, summer 2008, mark-selective Chinook 

fishery.  Note: displayed values are sample observations (i.e., summed across sampled sites) and 

not fishery-total estimates. ............................................................................................................ 39 
Figure 14.  Length-frequency distributions of retained marked Chinook sampled at dockside during 

the Area 13, May 1-Sept. 30, 2008, mark-selective Chinook fishery. .......................................... 40 



Draft 02-24-09 

 5 

EXECUTIVE SUMMARY  

 

Background and Overview 

 

The Washington Department of Fish and Wildlife (WDFW) implemented mark-selective 

Chinook fisheries (MSFs) in Marine Areas 11 (June 1-Sept. 30) and 13 (May 1-Sept. 30) for 

the second time during the summer of 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 mark-selective Chinook fisheries, the primary 

goal for these fisheries was to provide meaningful opportunity to the recreational angling 

public while minimally impacting ESA-listed Puget Sound Chinook salmon.   

 

WDFWôs Puget Sound Sampling Unit (PSSU) implemented an intensive monitoring program 

in Area 11 in order to collect the data needed to provide in-season catch estimates and to 

estimate key parameters characterizing the fishery and its impacts on unmarked salmon.  Area 

11 sampling activities included dockside creel sampling, test fishing, and on-the-water effort 

surveys.  Among other parameters, Area 11 efforts emphasized data collection needs for the 

estimation of: i) the mark rate of the targeted Chinook population, ii ) the total number of 

Chinook salmon harvested (by size [legal or sublegal] and mark-status [marked or unmarked] 

group), iii ) the total number of Chinook salmon released (by size/mark-status group), iv) the 

coded-wire tag- (CWT) and/or DNA-based stock composition of marked and unmarked 

Chinook mortalities
1
, and v) the total mortality of marked and unmarked double index tag 

(DIT) CWT stocks.  In contrast, a reduced sampling program was employed in Area 13 for 

logistical reasons.  Area 13 monitoring activities included sampling for the estimation of: i) 

mark rates (based on voluntary trip reports provided by private anglers), ii ) indices of 

Chinook salmon encounters and angling effort (i.e., sample-frame observations, not fishery 

totals), and iii ) the age, length, and CWT composition of landed catch.       

 

 

Area 11 Summary 

 

Creel samplers staffed six different access sites (two on any given sampling day) on 85 of the 

122 days that Area 11was open to Chinook retention under mark-selective regulations.  

Samplers interviewed an estimated 26% of all anglers fishing in the area (n = 17,131 anglers).  

Additionally, they sampled an estimated 28% (n = 2,063) of all marked Chinook harvested 

during the fishery.  Other PSSU staff conducted 13 on-the-water effort surveys (6 on 

weekdays, 7 on weekends), and spent 82 days (609 hours) on the water pursuing Chinook 

using test-fishing methods, in support of Area 11 monitoring efforts.   

 

Based on the combination of sampling activities, we estimated that nearly 66,000 trips were 

completed by Area 11 anglers between June 1
st
 and September 30

th
.  With a season-wide 

CPUE of 0.10 Chinook retained per angler trip, these anglers harvested a grand total of 7,377 

marked Chinook during the fishery.  Anglers additionally released an estimated 5,379 

                                                 
1
 Though the necessary tissue samples have been collected, DNA-based estimates of stock composition are 

presently unavailable for Puget Sound/Strait of Juan de Fuca mark-selective fisheries.  In the present report, 

CWT-based (unexpanded) estimates of the stock composition of marked Chinook harvest are provided. 
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Chinook (3,056 marked, 2,322 unmarked).  Overall, 2008 catch rates were similar to those 

observed in Area 11 during the summer of 2007; both catch and effort totals were 

substantially lower in 2008 compared to 2007.   

 

During the four-month Area 11 fishery, harvested Chinook averaged 73 cm (range: 26 to 97 

cm) in total length and were larger than the legal minimum size limit (>22 in or 56 cm TL) in 

most instances (dockside marked Chinook observations, >99% of legal size).  Further, more 

than four-fifths of all harvested individuals were 3-year olds (i.e., brood year 2005).  In 

addition to taking length measurements and scale samples, ramp samplers recovered 155 

CWTs from marked Chinook harvested in Area 11.  The majority of these recoveries (58%) 

were from South Puget Sound facilities, primarily Lakewood complex, Voightôs Creek, and 

Nisqually hatcheries.         

 

Over the entire Area 11 season, test fishers encountered 112 Chinook salmon, 71% of which 

were marked (all sizes) and 85% of which were of legal size (both mark-status groups).  With 

a ñCPUEò (legal-marked Chinook encounters / angler trip) of 0.49, test fishers encountered 

legal-marked Chinook at a substantially higher rate than did the private recreational fleet.  

Test-fishery Chinook total lengths were similar for the two mark-status groups, averaging 70 

cm (marked and unmarked mean; range: 21-93 cm).  For the four-month season combined, we 

estimated the size/mark-status composition at 71% legal-marked (LM), 14% legal-unmarked 

(LU), 12% sublegal-marked (SM), and 2% sublegal-unmarked (SU).     

 

By combining dockside-sampling results (i.e., legal-marked Chinook harvest estimates) and 

test fishery encounters data, we generated size/mark-status group-specific estimates of 

encounters and mortalities for Area 11.  In total, 12,703 Chinook were encountered (retained 

and released) during the Area 11 fishery, with 8,365 of these being legal-marked, 2,017 legal-

unmarked, 2,069 sublegal-marked, and 252 sublegal-unmarked individuals.  Among released 

encounters, an estimated 163 legal-marked, 300 legal-unmarked, 394 sublegal-marked, and 50 

sublegal-unmarked Chinook (906 overall) were estimated to have died due to handling and 

release effects of the Area 11 fishery.  Thus, in total, 7,934 marked (93% due to direct 

harvest) and 371 unmarked Chinook mortalities occurred as a result of the Area 11 MSF.  

Overall, estimated impacts were similar to (legal-marked harvest) or considerably less than 

(sublegal encounters or mortalities) what was expected based on pre-season Fishery 

Regulation Assessment Model runs (model run 2108).  Finally, regarding impacts of MSFs on 

the coded-wire tag (CWT) program, we estimated that 20 unmarked Chinook belonging to 

double-index tag (DIT) groups may have died due to the handling-and-release impacts of 

respective Area 11 MSF. 

 

Area 13 Summary 

 

Between May 1
st
 and September 30

th
, 2008, samplers conducted Baseline sampling

2
 at 22 

different sites used to access the Area 13 MSF.  As a result, samplers acquired catch (kept and 

                                                 
2
 The Area 13 fishery was monitored using a reduced, Baseline sampling approach.  While this approach does 

not provide a means for generating in- or immediately post-season estimates of fishery total catch and effort, 

these sampling observations (i.e., CPUE) will be combined with catch record card (CRC) data to obtain these 

values at a later time.   
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released) and effort information about nearly 3,100 completed angler trips.  Over all 

interviews, ramp samplers observed anglers harvest a total of 180 Chinook (179 marked, 1 

unmarked) and recorded 392 angler-reported Chinook releases (109 marked, 54 unmarked, 

and 229 of unknown mark status).  Given these observations, we estimated the season-wide 

Area 13 CPUE at 0.06 Chinook retained per angler trip, a value that was low in general and 

less than half of what was observed during 2007.     

 

During the five-month Area 13 fishery, harvested Chinook averaged 74 cm (range: 54 to 99 

cm) in total length and were larger than the legal minimum size limit (>22 in or 56 cm TL) in 

most instances (>99% of 170 marked fish).  Further, 85% of all harvested individuals were 3-

year olds (i.e., brood year 2005).  In addition to collecting length data and scales, ramp 

samplers recovered eight CWTs from marked Chinook harvested in Area 13, the majority of 

which were from South Puget Sound facilities (two North Puget Sound tags were also 

recovered).         

 

Though we did not test fish in Area 13 during its mark-selective Chinook season, we 

estimated the overall and legal-sized mark rate based on angler-supplied voluntary trip reports 

(VTRs).  In total, 20 separate VTRs were returned, providing size/mark-status details on 42 

individual Area 13 Chinook encounters.  Though VTR coverage was not seasonally extensive 

(i.e., most returns were for May and June), VTR-supplied data, in combination with dockside 

interview results, suggest that high (i.e., 60-80%) mark rates were present throughout the Area 

13 MSF.  However, Area 13 VTR results also illustrate the need for taking measures to obtain 

as broad of a cross section as possible when using this self-selected sampling medium. 
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INTRODUCTION  

 

In recent years, abundant runs of hatchery Chinook salmon (Oncorhynchus tshawytscha) have 

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 mark-selective harvest 

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

while minimally impacting wild salmon populations.  In such ñmark-selective fisheriesò 

(MSFs), anglers are generally allowed to retain adipose-fin clipped (ñmarkedò) hatchery fish 

and are required to release unharmed any unclipped (ñunmarkedò, predominantly wild) 

salmon encountered
3
. 

   

Since the first marine selective Chinook fishery occurred in Marine Catch Areas 5 and 6 

(Strait of Juan de Fuca) in 2003 (WDFW 2008a), mark-selective 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 the 2006-07 fishing season, 

pilot summer selective 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); pilot winter selective Chinook fisheries have occurred in Areas 8-1 and 8-2 for two 

complete seasons (2005-06 and 2006-07; WDFW 2008b).  During the summer of 2008, the 

Washington Department of Fish and Wildlife (WDFW) implemented summer mark-selective 

Chinook fisheries in Areas 11 (June 1-September 30, 2008) and 13 (May 1-September 30, 

2008) for the second time.  Consistent 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 these pilot fisheries was to provide 

meaningful opportunity to the recreational angling public while minimally impacting ESA-

listed Puget Sound Chinook salmon. 

   

Given the pilot nature of the Areas 11 and 13 mark-selective Chinook fisheries, WDFWôs 

Puget Sound Sampling Unit was tasked with implementing an intensive monitoring program 

during the entirety of their respective four- and five-month summer seasons.  As per Stateï

Tribal agreement (WDFW and NWIFC 2008), our primary goal was to collect the data needed 

to estimate key parameters characterizing these fisheries and their impacts on unmarked 

salmon.  For the Area 11 fishery, we tailored sampling efforts so that we could reliably 

estimate: i) the mark rate of the targeted Chinook population (based on test fishing), ii ) 

fishery-total angling effort and Chinook salmon encounters (harvest + releases) and 

mortalities (by size/mark-status class), iii ) the coded-wire tag- (CWT) and/or DNA-based 

                                                 
3
The regulations specific to the 2008 Areas 11 and 13 mark-selective fisheries 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.  Additionally, anglers were: i) required to use single-point, barbless hooks while 

fishing for salmon, ii ) held to a combined (all salmon species) two-fish daily limit during the Areas 11 and 13 

mark-selective fisheries, and iii ) held to a handling rule that prevented them from bringing unmarked and/or 

sublegal Chinook aboard their vessels.   
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stock composition of marked and unmarked Chinook mortalities
4
, and iv) fishery-total 

mortality of marked and unmarked double index tag (DIT) CWT stocks.  For the Area 13 

fishery, we employed a reduced monitoring program, which included sampling for the 

estimation of: i) mark rates (based on voluntary trip reports provided by private anglers), ii ) 

indices of Chinook encounters and angling effort (i.e., sample frame-observations, not fishery 

totals
5
), and iii ) the CWT composition of landed catch.  In both areas, we acquired and 

analyzed relevant data characterizing other aspects of the pilot fishery, including descriptors 

of fishing success (catch [landed Chinook] per unit effort, CPUE), the length and age 

composition of encountered Chinook, and the overall intensity of our sampling efforts.     

 

In the following pages, we report the results generated through our Areas 11 and 13 

monitoring activities, separately.  We first provide a brief review of our in-season sampling 

and post-season assessment methods and then present detailed results for each component of 

our selective-fishery monitoring program, by area.  Area 11 results are then presented, 

according to the following sequence: i) the intensity (i.e., spatial and temporal coverage) of 

sampling efforts is described; ii ) estimates of fishery characteristics obtained from creel 

survey data are reviewed; iii ) the results from our recreational test fishery are presented; and 

iv) total fishery impactsðestimated based on the combination of creel and test fishery datað

are reviewed and compared with pre-season expectations (i.e., based on Fishery Regulation 

Assessment Model [FRAM] predictions).  Next, we review our Area 13 results, inclusive of 

the first two items in the Area 11 results sequence.  Finally, we provide a detailed description 

of our estimation scheme as well as additional and relevant data in a series of appendices (i.e., 

sample-rate tables and sampling summaries; age composition tables [for landed catch and test 

fishery encounters]; and raw CWT recoveries). 

 

 

Marine Catch Area and Fishery Descriptions 

 

At just over 80 square miles (205 km
2
), Area 11 encompasses the central-south Puget Sound 

marine waters extending from the northern end of Vashon Island southward to the 

northernmost Tacoma Narrows Bridge, including the marine waters of Colvos Passage on the 

western shore of Vashon Island (Figure 1-1).  Extending southward from the northernmost 

Narrows Bridge, Marine Area 13 includes all marine waters (~125+ mi
2
 [320 km

2
]) in the 

southern terminus of Puget Sound (Figure 1-2).  Marine Area 13 is geographically more 

complex than Area 11 and includes several islands, inlets, and passageways.  Given their 

proximity to urban centers (Tacoma [Area 11] and Olympia [Area 13]), both areas 11 and 13 

draw appreciable local, tourist, and charter-based angling effort during summer months.  In 

addition to Chinook salmon, these anglers pursue and encounter coho salmon (O. kisutch) 

and, during odd years, pink salmon (O. gorbuscha).  During the summer of 2008, Areas 11 

and 13 were open under mark-selective Chinook harvest regulations from June 1 to 

September 30 and May 1 to September 30, respectively. 

                                                 
4
 Though the necessary tissue samples have been collected, DNA-based estimates of stock composition are 

presently unavailable for Puget Sound/Strait of Juan de Fuca mark-selective fisheries.  In the present report, 

CWT-based (unexpanded) estimates of the stock composition of marked Chinook harvest are provided. 
5
 Within two years of the fisheryôs close, baseline-sampling observations of CPUE will be combined catch 

record card (CRC) return data to produce fishery total catch and effort estimates for Area 13.   
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AREA 11 METHODS 

 

Monitoring Program Overview  

 

Our sampling program for the Area 11 fishery incorporated comprehensive and 

complementary data collection strategies, including dockside angler interviews (with catch 

sampling), on-the-water (instantaneous) effort surveys, test-fishery-based sampling, and 

voluntary reports of completed trips provided by charter boats and private anglers (Figure 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 collected data on total catch (observed harvest and reported releases
6
) and total angling 

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

sample days from three temporal strata (weekday [Monday-Thursday], with n = 2 days 

sampled; Friday, with n = 1 day sampled; and weekend [Saturday-Sunday], with n = 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 Area 11 sample frames for creel 

sampling.  Access site (i.e., cluster) selection was achieved at the second stage using a 

probability-proportional-to-size (PPS) sampling algorithm (the Yates-Grundy or ñnaturalò 

method, Cochran 1977).  The measure of size used in PPS sampling was equivalent to the 

fraction of total sample-frame effort attributed to a given site; this quantity was estimated 

using data collected during instantaneous on-the-water surveys (i.e., ñboat surveysò) 

conducted routinely during the course of the fishery.  Our sample frame included all 

moderate-to-high-effort public boat launch facilities that are used to access Area 11 (Armeni 

Public Ramp, Gig Harbor Ramp, Narrows Marina [Boathouse, Ramp, and Rental], Point 

Defiance Boathouse, Point Defiance Public Ramp, and Redondo Ramp).  Given that some 

effort was excluded from our sample frame (i.e., private and/or low-effort access sites), we 

also estimated the out-of-frame effort proportion from boat survey data and accounted for this 

quantity in estimates of fishery-wide totals (e.g., catch and effort). 

 

At access sites selected for sampling on scheduled sample days, samplers interviewed all 

anglers exiting the fishery.  During interviews, samplers acquired data on trip 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 coho salmon, 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.

                                                 
6
 In a recent evaluation of bias in mark-selective fishery parameter estimates, Conrad and McHugh (2008) 

concluded that recall errors likely cause bias in interview-based estimates of total salmon releases.  Thus, 

although estimates of total salmon releases based solely on angler-reported data were generated for this report 

(Appendices H), we focus exclusively on bias-corrected ñMethod 2ò estimates of Chinook encounters (and 

releases) in our review of the Area 11 fishery.   
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Figure 1-1.  Map of Marine Catch Area 11 in Puget Sound, where the second season of the pilot selective 

Chinook fishery occurred from June 1-September 30, 2008.  Note that the circled numbers in this figure 

correspond to special-area regulations for the 2008-09 fishing season (see 2008/2009 WDFW Sport Fishing 

Rules for details). 
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Figure 1-2.  Map of Marine Catch Area 13 in Puget Sound, where the second season of the pilot selective 

Chinook fishery occurred from May 1-September 30, 2008.  Note that the circled numbers in this figure 

correspond to special-area regulations for the 2008-09 fishing season (see 2008/2009 WDFW Sport Fishing 

Rules for details).   

 

 


