
 

 

 

 

 

 

 

 

 

 

 

 

Marine Areas 9 and 10 

Mark -Selective Recreational Chinook Fishery, 

July 16-August 15, 2008 

 

Post-season Report 

 

REVISED DRAFT 

 

 

 

 

February 23, 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 02-23-09 

 1 

 

TABLE OF CONTENTS  

 
TABLE OF CONTENTS ........................................................................................................................ 1 
LIST OF TABLES .................................................................................................................................. 3 
LIST OF FIGURES ................................................................................................................................. 4 
EXECUTIVE SUMMARY ..................................................................................................................... 5 
INTRODUCTION ................................................................................................................................... 7 
METHODS .............................................................................................................................................. 8 

Marine Catch Area and Fishery Description ..................................................................... 8 
Monitoring Pro gram Overview ........................................................................................... 9 
Catch and Effort: Sampling and Estimation ..................................................................... 9 

Test Fishery Methods ......................................................................................................... 12 
Estimating Fishery Impacts ............................................................................................... 13 

Total Encounters and Mortalities ..................................................................................... 13 
CWT Impacts .................................................................................................................... 15 

RESULTS & DISCUSSION ................................................................................................................. 15 
Summary of Sampling Efforts ........................................................................................... 15 

Sampled Access Sites ....................................................................................................... 15 

On-the-Water Survey Summary ....................................................................................... 16 
Fishery Characteristics ...................................................................................................... 18 

Estimates of Fishing Effort and Chinook Catch ............................................................... 18 

Characteristics of Harvested Chinook .............................................................................. 23 
Test Fishing Results ............................................................................................................ 26 

Fishing Time and Gear Types .......................................................................................... 26 
Encounters, Mark Rates, and Size/Mark-status Composition .......................................... 27 

Chinook Size and Age ...................................................................................................... 30 
Other Fish Species Encountered ....................................................................................... 31 

Overall Fishery Impacts ..................................................................................................... 32 
Total Encounters and Mortalities ..................................................................................... 32 
FRAM versus Creel Comparison ..................................................................................... 34 

Estimated CWT-DIT Impacts ........................................................................................... 35 
ACKNOWLEDGEMENTS .................................................................................................................. 39 
REFERENCES ...................................................................................................................................... 40 
APPENDICES ....................................................................................................................................... 41 

Appendix A.  Mark-selective fishery impact estimation details. ........................................ 42 

Appendix B.  Sample rates for the Areas 9 and 10 (July 16-August 15, 2008) selective 

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

Chinook only. ....................................................................................................................... 49 

Appendix C-1.  Total number of anglers intercepted in Area 9 during on-the-water surveys 

between July 16 and August 15, 2008.  Grayed sites were included in the dockside sample 

frame. .................................................................................................................................... 50 
Appendix C-2.  Total number of anglers intercepted in Area 10 during on-the-water 

surveys between July 16 and August 15, 2008.  Grayed sites were included in the dockside 

sample frame. ....................................................................................................................... 51 



Draft 02-23-09 

 2 

Appendix D-1.  Size measures of sites sampled during the Area 9 July 16-August 15, 2008 

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

respectively. .......................................................................................................................... 52 
Appendix D-2.  Size measures of sites sampled during the Area 10 July 16-August 15, 

2008 creel survey, by statistical week.  WD and WE correspond to weekday and weekend 

strata, respectively. ............................................................................................................... 53 
Appendix E.  Age composition of retained (dockside samples) and encountered (test 

fishery samples) Chinook salmon, Areas 9 and 10, July 16-August 15, 2008.  AD = marked 

or adipose-fin clipped Chinook, UM = unmarked (unclipped) Chinook. ............................ 54 

Appendix F.  CWTs recovered from Chinook salmon during the Area 9 and 10 July 16-

August 15, 2008 mark-selective Chinook fishery. ............................................................... 55 
Appendix G-1.  Fishery-total estimates of retained and released salmon (Chinook and other 

species) catch for the Area 9 July 16-August 15, 2008 mark-selective Chinook fishery.  

Displayed Chinook harvest values are equivalent to those displayed in Table 3-1.  Whereas 

the Chinook release estimates displayed in Table 3-1 are based on the Conrad and McHugh 

(2008) method, values displayed here are based solely on angler-reported data.  Values may 

not add exactly due to rounding error. .................................................................................. 58 

Appendix G-2.  Fishery-total estimates of retained and released salmon (Chinook and other 

species) catch for the Area 10 July 16-August 15, 2008 mark-selective Chinook fishery.  

Displayed Chinook harvest values are equivalent to those displayed in Table 3-2.  Whereas 

the Chinook release estimates displayed in Table 3-2 are based on the Conrad and McHugh 

(2008) method, values displayed here are based solely on angler-reported data.  Values may 

not add exactly due to rounding error. .................................................................................. 59 
Appendix H.  Revised total and size/mark-status group-specific estimates of Chinook 

encounters for past summer seasons (Area 9: July 16-31, 2007; Area 10: July 16-28, 2007) 

of the Areas 9 and 10 mark-selective Chinook fisheries, with 2008 values.  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.  Note that estimates include both private and 

charter anglers. ..................................................................................................................... 60 



Draft 02-23-09 

 3 

LIST OF TABLES  

 
Table 1.  Sampling/estimation details on target parameters associated with the overall Areas 9 and 10 

mark-selective fishery monitoring program (Figure 1). .............................................................. 14 
Table 2-1.  Sampling calendar for the summer 2008 Area 9 mark-selective Chinook fishery.  Shaded 

cells 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 temporarily on August 11
th
 for an in-

season catch assessment. .............................................................................................................. 17 
Table 2-2.  Sampling calendar for the summer 2008 Area 10 mark-selective Chinook fishery.  

Formatting follows that described above (Site abbreviations: Ar = Armeni, Ki = Kingston, Ma = 

Manchester, and Sh = Shilshole ramps). ...................................................................................... 17 
Table 3-1.  Estimates of total fishing effort and the total number of salmon kept and released during 

the Area 9, July 16-August 15, 2008 selective fishery.  Values may not add exactly due to 

rounding error. .............................................................................................................................. 20 
Table 3-2.  Estimates of total fishing effort and the total number of salmon kept and released during 

the Area 10, July 16-August 15, 2008 mark-selective fishery.  Values may not add exactly due to 

rounding error. .............................................................................................................................. 21 
Table 4.  Summary of length samples collected during dockside angler interviews from retained 

Chinook salmon, Areas 9 and 10, July 16-August 15, 2008. ....................................................... 23 
Table 5-1.  Summary of coded-wire tags recovered from Chinook salmon harvested during the Area 9 

July 16-August 15, 2008 mark-selective Chinook fisheries.  The field ñNo. DITsò corresponds to 

the number of tags that belonged to double-index tag groups. ..................................................... 25 
Table 5-2.  Summary of coded-wire tags recovered from Chinook salmon harvested during the Area 

10 July 16-August 15, 2008 mark-selective Chinook fisheries.  The field ñNo. DITsò corresponds 

to the number of tags that belonged to double-index tag groups. ................................................. 26 
Table 6-1.  Chinook encounters by size/mark-status group for the July 16-August 15, 2008 Area 9 test 

fishery.  Values in parentheses reflect the variance about proportional season-total contributions 

of a particular size/mark-status group to total Chinook encounters. ............................................ 27 
Table 6-2.  Chinook encounters by size/mark-status group for the July 16-August 15, 2008 Area 10 

test fishery.  Values in parentheses reflect the variance about proportional season-total 

contributions of a particular size/mark-status group to total Chinook encounters. ...................... 28 
Table 7.  Total Chinook encountered (retained and released) by private anglers logging their trips on 

voluntary trip reports (VTRs), with estimates of legal, sublegal, and overall mark rates, Areas 9 

and 10, summer 2008. ................................................................................................................... 30 
Table 8.  Test fishery catches of species other than Chinook salmon during the Areas 9 and 10 

summer 2008 mark-selective Chinook fisheries. .......................................................................... 32 
Table 9.  Summary of season-wide fishery impact estimates for the Areas 9 and 10 mark-selective 

Chinook fisheries, July 16-August 15, 2008.  Values may not add up perfectly due to rounding 

error. ............................................................................................................................................. 33 
Table 10.  Comparison of modeled (i.e., using FRAM, model run 2108) and estimated total Chinook 

encounters for the Areas 9 and 10 July 16-August 15, 2008 mark-selective Chinook fisheries. . 34 
Table 11.  Comparison of modeled (i.e., using FRAM, model run 2108) and estimated total Chinook 

mortalities for Areas 9 and 10 July 16-August 15, 2008 mark-selective Chinook fishery. .......... 35 
Table 12-1.  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 9 

July 16-August 15, 2008 mark-selective Chinook fishery. .......................................................... 38 
Table 12-2.  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 10 

July 16-August 15, 2008 mark-selective Chinook fishery. .......................................................... 38 
 



Draft 02-23-09 

 4 

 

LIST OF FIGURES 
 

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 16-August 15, 2008.  Circled numbers correspond 

to locations sampled during the Area 9 selective fishery (1 = Norton Street [Everett], 2 = Fort 

Casey [Keystone] State Park, 3 = Mukilteo State Park, and 4 = Port Townsend Boat Haven 

ramps). .......................................................................................................................................... 10 
Figure 1-2.  Map of Marine Catch Area 10 in Puget Sound, where the second season of the pilot 

selective Chinook fishery occurred from July 16-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). ......................................................................................... 11 
Figure 2. Conceptual diagram of the monitoring plan implemented in Areas 9 and 10 during the July 

16-August 15, 2008 mark-selective Chinook season.  Circles 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 plan.  óEncountersô 

includes both harvested and released Chinook salmon. ............................................................... 13 
Figure 3. Temporal patterns in private fleet (i.e., excluding charters) fishing effort during the Areas 9 

and 10, July 16-August 15, 2008, mark-selective Chinook fisheries.  Note that the fishery did not 

begin until Wednesday, July 16
th
 (statistical week 29). ................................................................ 19 

Figure 4. Temporal patterns in CPUE (landed Chinook per angler trip) during the Areas 9 and 10 July 

16-August 15, 2008 mark-selective Chinook fisheries.  The horizontal solid and dashed lines 

correspond to the season-wide CPUE for Areas 9 and 10, respectively. Note that the fishery did 

not begin until Wednesday, July 16
th
 (statistical week 29). .......................................................... 19 

Figure 5.  Temporal patterns in total Chinook harvest and releases during the Areas 9 (upper panel) 

and 10 (lower panel), July 16-August 15, 2008, mark-selective Chinook fisheries.  Note that the 

fishery did not begin until Wednesday, July 16
th
 (statistical week 29). ....................................... 22 

Figure 6.  Length-frequency distributions of retained marked Chinook sampled at dockside during the 

Areas 9 (left panel) and 10 (right panel) July 16-August 15, 2008 mark-selective Chinook 

fisheries. ........................................................................................................................................ 24 
Figure 7.  Trends in Chinook mark rates (all size classes, upper panel) and average total lengths 

(marked fish only, lower panel) encountered by test fishers during the Areas 9 and 10 July 16-

August 15, 2008 mark-selective Chinook fishery.  The horizontal solid and dashed lines in the 

upper panel correspond to the average weekly mark rates for Areas 9 and 10, respectively.  The 

solid horizontal line in the lower panel corresponds to the legal size limit (22 in [56 cm]).  Note 

that the fishery did not begin until Wednesday, July 16
th
 (statistical week 29). ........................... 29 

Figure 8.  Length-frequency distributions of marked (left column) and unmarked (right column) 

Chinook encountered by test fishers during the Areas 9 (upper row) and 10 (lower row) July 16-

August 15, 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).  

Note: y axis ranges differ between panels. .................................................................................... 31 
Figure 10-1.  Comparison of modeled (i.e., using FRAM, model run 2108) and estimated total 

Chinook encounters and mortalities for the Area 9 July 16-August 15, 2008 mark-selective 

Chinook fishery.  Error bars represent approximate 95% confidence intervals for field estimates.

 ...................................................................................................................................................... 36 
Figure 10-2.  Comparison of modeled (i.e., using FRAM, model run 2108) and estimated total 

Chinook encounters and mortalities for the Area 10 July 16-August 15, 2008 mark-selective 

Chinook fishery.  Error bars represent approximate 95% confidence intervals for field estimates.

 ...................................................................................................................................................... 37 



Draft 02-23-09 

 5 

EXECUTIVE SUMMARY  

 

The Washington Department of Fish and Wildlife (WDFW) implemented quota-based 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 mark-selective Chinook fisheries, the primary goal for this 

fishery 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 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 to quotas
1
) and to estimate key 

parameters characterizing the fishery and its impacts on unmarked salmon.  Sampling 

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

Among other parameters, 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
2
, 

and v) 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 sampling day) on 24 of the 30 and 31 days, respectively, that Areas 9 and 

10 were open to Chinook retention under mark-selective regulations.  Samplers interviewed 

an estimated 24% and 29% of all anglers fishing in Areas 9 (n = 4,679 private, 304 charter) 

and 10 (n = 3,430 private, 632 charter), respectively.  Additionally, they sampled 19% (Area 

9) and 23% (Area 10) of all marked Chinook harvested in the two areas (n = 788 in Area 9, 

232 in Area 10).  Other PSSU staff conducted 11 on-the-water effort surveys (5 in Area 9, 6 

in Area 10), and spent 43 days (255 hours) on the water pursuing Chinook using test-fishing 

methods, in support of Areas 9 and 10 monitoring efforts.   

 

Based on the combination of sampling activities, we estimated that nearly 35,000 angler trips 

(20,399 in Area 9, 13,808 in Area 10) were completed by private and charter anglers in the 

two combined areas between July 16
th
 and August 15

th
.  With a season-wide CPUE of 0.198 

Chinook retained per angler trip in Area 9 and 0.075 in Area 10, these anglers harvested 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 combined-area quota (7,000).  Anglers additionally released an 

estimated 9,242 Chinook (3,808 marked, 5,434 unmarked) in Area 9 and 1,212 Chinook (317 

marked, 895 unmarked) in Area 10 (i.e., 10,454 releases overall).  Overall, catch rates as well 

                                                 
1
 Areas 9 and 10 were managed to a combined-area landed catch total of 7,000 marked Chinook, with pre-season 

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 scheduled fishing was August 15
th
, 2008, for both areas. 

2
 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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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 limit (>22 in or 56 cm TL) in most instances 

(dockside marked Chinook observations, >99% of legal size).  In both areas, 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 97 CWTs from 

marked Chinook harvested in the Areas 9 (n = 70) and 10 (n = 27) fisheries.  The majority of 

Area 9 tag recoveries (58%) were from Central Puget Sound (27%) and Hood Canal (31%) 

release sites.  Among individual CWT release regions, Central Puget Sound fish were most 

abundant among Area 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% in 10) of 

which were of legal size.  With a ñCPUEò (legal-marked Chinook encounters / angler trip) of 

0.52 in Area 9 and 0.43 in Area 10, test fishers encountered legal-marked Chinook at a higher 

rate than private fleet anglers but at a rate similar to that of charter anglers.  As was the case 

for private fleet anglers, test fishers experienced substantially lower catch rates during the 

2008 compared to the 2007 summer quota season.  Test-fishery Chinook total lengths 

averaged 47 cm (marked and unmarked mean, range: 14-85 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 migrant Chinook in both Areas during the latter half of the 

season.  For the entire one-month season, we estimated the season-wide size/mark-status 

composition at 35% legal-marked (LM), 12% legal-unmarked (LU), 24% sublegal-marked 

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

SU in Area 10.     

 

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

fishery encounters data, and charter census results, we generated size/mark-status group-

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 

legal-marked, 1,611 legal-unmarked, 3,222 sublegal-marked, and 3,826 sublegal-unmarked 

individuals; in Area 10, 2,246 Chinook were encountered (1,155 LM, 513 LU, 193 SM, and 

385 SU).  Among released encounters, an estimated 108 legal-marked, 317 legal-unmarked, 

680 sublegal-marked, and 842 sublegal-unmarked Chinook (1,948 overall, 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 as a result 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 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 16 and 6 unmarked Chinook belonging to double-index tag (DIT) groups may 

have died due to the handling-and-release impacts of respective Areas 9 and 10 fisheries.    
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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).  From July 16 to August 15, 2008, 

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

selective Chinook fishery in Areas 9 and 10 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 this 

pilot fishery 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 9 and 10 selective Chinook fishery, WDFWôs Puget Sound 

Sampling Unit was tasked with implementing an intensive monitoring program during the 

entirety of its one-month, 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 StateïTribal agreement (WDFW and NWIFC 2008), we tailored our sampling so that we 

could reliably estimate: 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 and mark-status 

group), iv) the coded-wire tag- (CWT) and/or DNA-based stock composition of marked and 

                                                 
3
The regulations specific to the 2007-8 Areas 9 and 10 mark-selective 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.  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 9 and 10 

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

sublegal Chinook aboard their vessels.   
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unmarked Chinook mortalities
4
, and v) the total mortality of marked and unmarked double 

index tag (DIT) CWT stocks.  In addition, we 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 overall intensity of our sampling efforts. 

 

In the following pages, we report the results generated through our Areas 9 and 10 monitoring 

activities.  We first provide a brief review our in-season sampling and post-season assessment 

methods and then present detailed results for each component of our selective-fishery 

monitoring program.  Results are 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 dataðare reviewed and compared with pre-season 

expectations (i.e., based 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., sample-rate tables 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
2
) of marine water in central Puget Sound.  Area 9 starts at the mouth of Admiralty Inlet 

(i.e., its northern boundary is at the Partridge PointïPoint Wilson line) and extends southward 

to the Apple Cove PointïEdwards Point line, including the marine waters extending south 

from Foulweather Bluff to the Hood Canal Bridge (Figure 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).  Encompassing between 

100 and 200 square miles (206-512 km
2
) of marine water, Area 10 extends southward from 

the Apple Cove PointïEdwards Point line to an east-west line projected through the north tip 

of Vashon Island (Figure 1-2).  During the summer, both areas draw appreciable local, 

tourist, and charter-based angling effort.  In addition to Chinook salmon, these anglers pursue 

and encounter coho salmon (O. kisutch) and, during odd years, pink salmon (O. gorbuscha).   

 

During summer 2008, the Areas 9 and 10 fisheries were managed on a quota basis, with a 

combined-area landed-catch goal of 7,000 marked Chinook.  Pre-season management 

guidance emphasized target catch totals of 4,000 and 3,000 marked Chinook for areas 9 and 

10, respectively, and a maximum season length of 31 days (i.e., July 16
th
-August 15

th
) if the 

quota was not achieved.  As implemented, Area 10 was open continuously from July 16
th
 to 

August 15
th
 (31 days of fishing).  While Area 9 opened and closed on the same dates, it was 

                                                 
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. 
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closed temporarily on August 11
th
 so that the status of landed catch relative to the allocated 

quota 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 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
5
) 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 Areas 9 and 10 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 Areas 9 and 10 

(Area 9: Norton Street [Everett], Fort Casey [Keystone] State Park, Mukilteo State Park, and 

Port Townsend Boat Haven ramps; Area 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 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.

                                                 
5
 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 G-1 and G-2), we focus exclusively on bias-corrected ñMethod 2ò estimates of Chinook 

encounters (and releases) in our review of the Area 9 and 10 fishery.   
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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 16-August 15, 2008.  Circled numbers correspond to locations sampled 

during the Area 9 selective fishery (1 = Norton Street [Everett], 2 = 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 July 16-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 generated daily 

estimates (and variances) of total fishing effort and landed Chinook catch (by mark-status 

group) for our sample frame using Murthyôs population-total estimator (Murthy 1957, 

Cochran 1977, WDFW 2008b).  We then expanded these estimates to account for the out-of-
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frame effort proportion and then again to obtain stratum-wide 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 estimator, based on observed 

landings) and total Chinook encounters (i.e., releases = encounters ï retained catch) generated 

using the bias-corrected Conrad and McHugh (2008) approach.  Briefly, encounters were 

estimated by dividing the creel estimate of legal-marked 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 ñMethod 2ò approach; e.g., WDFW 2007b).  Given that this approach 

yields negatively biased estimates if anglers release any of the legal-marked Chinook they 

encounter, Conrad and McHugh estimated a ñcorrectionò factor to account for this 

phenomenon and incorporated it into their estimator (See Appendix A for complete 

computational 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 reported releases for other salmon species, in appendices to this report 

(Appendices G-1 and G-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 and effort data 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 fishing), in-season updates of catch and effort.  Given the quota nature of the 

9 and 10 fisheries, however, our daily charter interviews emphasized acquiring landed catch 

and effort data.  Thus, although we achieved a complete charter census for legal-marked 

Chinook encounters (retained and released) and effort, we had to estimate total releases for 

the three other size/mark-status categories due to incomplete accounts of salmon releases.  To 

do this, we assumed that the charter legal-marked Chinook encounters-total was known 

exactly (i.e., with no variance) and that charter anglers experienced the same size/mark-status 

composition as did test fishers.  Given these assumptions, we estimated total charter 

encounters (and variance) according to Equation 1 (Eqn. 2 for variance) in Appendix A, less 

the adjustment for legal-marked Chinook releases.  We then apportioned this estimate, less 

LM encounters, into LU, SM, and SU class-specific estimates using the same methods as for 

the at-large private fleet (Appendix A).  To arrive at fishery-wide estimates, charter totals and 

variances (i.e., for releases) were simply added to survey-based (private fleet) values at the 

appropriate step.   

 

Test Fishery Methods 

 

In order to obtain accurate estimates of the size (legal or sublegal) and mark-status (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 season (Table 1).  Our test boat crew consisted of two WDFW technicians, 

each fishing with a single rod for five days a week (Monday-Friday).  Test fishers focused 

their efforts at locations that optimized their overall encounter rate and mirrored choices made 

by the at-large private fleet.  Also, test fishers fished for Chinook using the same methods as 

the recreational fleet, as prescribed by supervisory staff based on dockside interview results 
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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 appropriate, mark status (marked 

or unmarked).  For Chinook salmon encounters only, test fishers additionally collected scale 

and DNA samples (~1-cm
2
 piece of dorsal tissue).   

Dockside

creel

sampling

On-the-water

Interviews

(Boat surveys)

Total

Effort &

Encounters

Size measures

Test fishery

Chinook Catch & 

Fishing Effort, 

Sample Frame Totals

Fishery Impacts 

(by size/mark-

status)

Out-of-frame effort 

proportion

Size/mark-status 

composition of 

encounters,

Mark rates

 

 
Figure 2. Conceptual diagram of the monitoring plan implemented in Areas 9 and 10 during the July 16-August 

15, 2008 mark-selective Chinook season.  Circles 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 plan.  óEncountersô includes both harvested and released Chinook salmon.   

          

 

Estimating Fishery Impacts 

 

Total Encounters and Mortalities 

 

We characterized the overall impacts of the fishery in terms of grand-total estimates of 

encounters and mortalities and by using estimates specific to each of the four size/mark-status 

groups (i.e., legal-marked [LM], sublegal-marked [SM], legal-unmarked [LU], and sublegal-

unmarked [SU]; Table 1).  As indicated above and in contrast to the previous post-season 

summer Areas 9 and 10 report, we used only one approach to estimate total Chinook 
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encounters and, consequently, mortalities.  This single method was selected as a result of a 

thorough stateïtribal 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 legal-marked Chinook harvest by the test fishery-based proportion of the targeted 

Chinook population that was of legal size and marked, inclusive of a bias correction 

accounting for the modest level legal-marked Chinook release that occurs in this fishery.  We 

then decomposed total encounters into size/mark-status group-specific 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 size/mark-status groups 

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

total harvest estimate for the applicable size/mark-status group.  We applied selective fishing 

mortality (sfm) rates of 15% and 20% to legal (marked and unmarked) and sublegal (marked 

and unmarked) release totals, respectively, to estimate release mortality.  See Appendix A 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 outcomes to pre-

season expectations.  To do this, we compared season-total estimates of Chinook encounters 

and mortalities to pre-season modeled values (FRAM model run no. 2108) for each size and 

mark status category. 

 

 
Table 1.  Sampling/estimation details on target parameters associated with the overall Areas 9 and 10 mark-

selective fishery monitoring program (Figure 1). 

 

Activity  

Focal 

Parameter(s) 

Secondary 

Parameter(s) 

Sample 

Unit(s) 

Finest 

Estimation 

Time Step Comments 

Dockside Creel 

Sampling 

Fishing effort (boat & 

angler trips); kept and 

released fish1 

Catch rates (CPUE); 

length, age, and CWT 

composition of harvest2 

Angler trip; kept 

fish; reported 

fish release 

Week1 Within weeks, estimates are 

also produced by strata 

(weekday/weekend).  For 

quota purposes, finer-scale 

estimation is pursued when 

needed. 

Test Fishing Size (legal/sublegal) and 

mark-status composition 

(marked, unmarked) of 

encountered Chinook 

Chinook length, age, and 

DNA-based3 stock 

composition; species 

composition of non-

Chinook encounters 

Fish encounter Season 

(30 days) 

Though they were 

qualitatively examined, too 

few encounters occurred to 

rigorously assess mark rates 

on a finer time scale. 

Overall Fishery 

Impacts 

Estimation 

Total Chinook encounters 

and mortalities, by 

size/mark-status group 

Ratios of encounters and 

mortalities per kept 

Chinook 

N/A Season 

(30 days) 

Estimated on a monthly time 

step but considered at the 

season-total level. 

Coded-wire tag 

(CWT) Impacts 

Estimation 

Marked/unmarked 

double-index tag (DIT) 

encounters and mortalities 

N/A N/A Season 

(30 days) 

The temporal resolution of 

DIT impacts is constrained 

by the total number of tags 

recovered. 
1 Under the "bias-corrected Method-2" approach, Chinook releases can be estimated only as finely as test fishery data allow. 
2 The length and CWT composition of landed catch was assessed on a season-wide basis for impact estimation. 

3 Though samples were collected, DNA-based estimates of stock composition are not yet available 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 unmarked-tagged Chinook mortalities that may have occurred 

during the course of their respective one-month 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 Commissionôs Regional Mark Information System (RMIS) and then 

applied the methods described by the Selective Fisheries Evaluation CommitteeïAnalysis 

Work Group (SFEC-AWG 2002) to estimate the number of unmarked DIT fish encountered
6
.  

We subsequently estimated the number of these fish that may have died due to hook-and-

release impacts using an sfm analogous that used in FRAM modeling.  Given our interest in 

characterizing the impacts of mark-selective regulations on the CWT program and not 

recreational fishing in general, we used an sfm of 10% in all unmarked-DIT mortality 

calculations.  Thus, we used 10% instead of 15% (applied above to legal-sized releases) since 

unseen drop-off mortality (the 5% differential) is a feature common to selective and non-

selective recreational Chinook fisheries.   

 
  

 

RESULTS & DISCUSSION 

 

Summary of Sampling 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 respective areas (Table 2-1, 2-2).  In Area 9, we sampled anglers at 

Everett (44% of site-days) and Port Townsend ramps (40% of all site-days) most frequently; 

remaining dockside sampling effort was split between Fort Casey (10%) and Mukilteo (6%) 

ramps.  In Area 10, 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 across sites in a manner proportional to the level of effort originating at each (i.e., 

as estimated from boat survey data, described below; Appendix C, D).    

 

In total, our Area 9 angler-interview efforts allowed us to directly sample 4,679 completed 

angler 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 areas (Appendix B).  In addition to interviewing anglers and 

sampling their catch within the context of this MSF-specific study, we obtained additional 

                                                 
6
 For all unmarked-DIT encounters and mortalities calculations, we relied on the unmarked-to-marked 

abundance ratio (l) 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 30-day period that Area 9 was open under mark-selective regulations, we 

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

total of three weekday and two weekend boat surveys (Appendix C-1).  In Area 10, we 

conducted 6 total surveys (2 weekend, 4 weekday) and intercepted 847 anglers (n = 488 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 the proportion of effort originating at 

each of our sample-frame sites (i.e., size measures; Appendix D) during both weekday and 

weekend strata.  As suggested above, Everett (Norton St.) Ramp was the sample-frame site 

that anglers most frequently reported using to access 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 never-sampled launch site (Appendix C-1).  In Area 10, one out of four anglers 

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

anglers encountered reported using private and/or never-sampled access sites.  Boat surveys 

revealed a modest level of variability in the relative ñsizeò of sampled access sites (Appendix 

D); we incorporated this variation into our PPS site-selection framework. 

 

   



Draft 02-23-09 

 17 

Table 2-1.  Sampling calendar for the summer 2008 Area 9 mark-selective Chinook fishery.  Shaded cells 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 temporarily on August 11
th
 for an in-season catch assessment.   

 

Stat Week Mon. Tues. Wed. Thurs. Fri.  Sat. Sun. 

29 

14 (JULY)  15 16 

Opening Day 
 
Sites: Ev, PT 

B, TF 

 17 
 

 

Sites: Ev, PT 
TF 

18 
 

 

Sites: Ev, PT 
TF 

19 
 

 

Sites: Ev, PT 
B 

20 
 

 

Sites: Ev, PT 

30 

21 
 

 

 
TF 

22 
 

 

Sites: Mu, PT 
TF 

23 
 

 

Sites: Ev, PT 
TF 

24 
 

 

 
B, TF 

25 
 

 

Sites: Ev, FC 
TF 

26 
 

 

Sites: Ev, PT 
 

27 
 

 

Sites: Ev, PT 
B 

31 

28 

 

 

Sites: Ev, PT 
TF 

29 

 

 

Sites: Mu, FC 

30 

 

 

 
TF 

31 

 

 

 
TF 

1 (AUGUST) 

 

 

Sites: Ev, FC 
TF 

2 

 

 

Sites: Ev, PT 

3 

 

 

Sites: Ev, PT 

32 

4 

 
 

Sites: Ev, FC 

TF 

5 

 
 

 

TF 

6 

 
 

 

B, TF 

7 

 
 

Sites: Mu, PT 

TF 

8 

 
 

Sites: Ev, PT 

TF 

9 

 
 

Sites: Ev, FC 

 

10 

 
 

Sites: Ev, PT 

33 

11 

Temporary 

Closure 
 

TF 

12 

 
 

Sites: Ev, PT 

TF 

13 

 
 

Sites: Ev, PT 

TF 

14 

 
 

Sites: Ev, PT 

TF 

15 

Closing Day 
 

Sites: EV, PT 
TF 

16 17 

 

Table 2-2.  Sampling calendar for the summer 2008 Area 10 mark-selective 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. 

29 

14 (JULY)  15 16 

Opening Day 
 

Sites: Ki, Sh 

TF 

 17 
 

 

Sites: Ar, Sh 
B, TF 

18 
 

 

Sites: Ar, Sh 
TF 

19 
 

 

Sites: Sh Ki 
 

20 
 

 

Sites: Ar, Sh 
B 

30 

21 
 

 

 
TF 

22 
 

 

Sites: Ki, Sh 
TF 

23 
 

 

Sites: Ki, Sh 
B, TF 

24 
 

 

 
TF 

25 
 

 

Sites: Ar, Sh 
TF 

26 
 

 

Sites: Ki, Sh 
B 

27 
 

 

Sites: Ma, Sh 
 

31 

28 
 

 

Sites: Ki, Sh 

TF 

29 
 

 

Sites: Ma, Sh 

30 
 

 

 

TF 

31 
 

 

 

TF 

1 (AUGUST) 
 

 

Sites: Ar, Sh 

 

2 
 

 

Sites: Ki, Sh 

3 
 

 

Sites: Ma, Sh 

32 

4 
 

 

Sites: Ki, Sh 
TF 

5 
 

 

 
TF 

6 
 

 

 
TF 

7 
 

 

Sites: Ma, Sh 
B, TF 

8 
 

 

Sites: Ar, Sh 
TF 

9 
 

 

Sites: Ar, Sh 
 

10 
 

 

Sites: Ma, Sh 

33 

11 

 
 

 

B, TF 

12 

 
 

Sites: Ar, Sh 

TF 

13 

 
 

Sites: Sh, Ki 

TF 

14 

 
 

Sites: Ar, Sh 

TF 

15 

Closing Day 
 
Sites: Ma, Sh 

TF 

16 17 
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Fishery Characteristics 

 

Estimates of Fishing Effort and Chinook Catch 

 

Across the Areas 9 and 10 summer seasons combined, charter and 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 Area 10 (Table 3-1 and 3-

2).  A total of twelve charter operators reported 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 fleet anglers, both areas exhibited similar trends in angling effort over their 

month-long seasons (Figure 3).  In particular, effort levels were initially high in both areas 

and then declined as each fishery progressed.  This pattern contrasts sharply with what was 

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 what was estimated 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) landed Chinook 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 (combined-area CPUE: 

0.145 in 2008 vs. 0.240 in 2007; WDFW 2007a).  Further, while there was a season-wide 

peak in CPUE during the last week of July in Area 9 (CPUE = 0.331), CPUE remained low 

and varied little between July 16
th
 and August 15

th
 in Area 10 (Figure 4).  Finally, Area 9 

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, charter CPUE = 0.272). 

 

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 Area 10; Tables 3-1 and 3-2).  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 combined-area quota of 7,000 harvested Chinook 

was reached by the scheduled maximum date of the fishery (August 15
th
).  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 (range: 146-1,046); Area 10 weekly 

catch totals were lower and more stable, averaging 172 (range: 107-252).  See Figure 5 for 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 salmon (O. kisutch) during the July 16-

Augst 15, 2008 Areas 9 and 10 fisheries (Appendix G-1 and G-2). 
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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, mark-selective Chinook fisheries.  Note that the fishery did not begin until Wednesday, 

July 16
th
 (statistical week 29).  
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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 mark-selective Chinook fisheries.  The horizontal solid and dashed lines correspond to the 

season-wide CPUE for Areas 9 and 10, respectively. Note that the fishery did not begin until Wednesday, July 

16
th
 (statistical week 29).    
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Table 3-1.  Estimates of total fishing effort and the total number of salmon kept and released during the Area 9, July 16-August 15, 2008 selective fishery.  

Values may not add exactly due to rounding error.   

 

Stat Week 

  

Stratum 

End 

Effort 1 Retained Chinook1 Released Chinook2 

Chinook 

Encounters Total  

Stratum 

Start Boats Anglers AD UM 3 AD UM 

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
4
: -- 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% CI:  8,837-9,964 19,192-21,606 3,085-5,004 1-5 1,335-6,282 2,848-8,021 7,114-19,466 
 

1
 Estimated boats, anglers, and retained salmon catch were estimated via the Murthy estimator method.        

2
 Released Chinook were estimated as the difference between total Chinook encounters generated using a bias-corrected "Method 2" estimator.  See Appendix A 

and Conrad and McHugh (2008) for additional details. 
3
 The 3 UM Chinook included were actually of undetermined mark status; they are assumed to be unmarked for impact-estimation purposes. 

4
 Angler trips and legal-marked encounters (kept or released) were the result of a complete census for charter anglers; sublegal-marked and all unmarked releases 

were estimated for charter anglers based on test-fishery size/mark-status composition data.  The charter-based boat trip total is unavailable.  
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Table 3-2.  Estimates of total fishing effort and the total number of salmon kept and released during the Area 10, July 16-August 15, 2008 mark-selective fishery.  

Values may not add exactly due to rounding error. 

 

Stat Week 

  

Stratum 

End 

Effort 1 Retained Chinook1 Released Chinook2 
Chinook 

Encounters 

Total  

Stratum 

Start Boats Anglers AD UM AD UM 

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
3
: 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:  6,011-7,609 12,302-15,314 907-1,155 1-5 48-585 470-1,321 1,457-3,034 

 
1
 Estimated boats, anglers, and retained salmon catch were estimated via the Murthy estimator method.        

2
 Released Chinook were estimated as the difference between total Chinook encounters generated using a bias-corrected "Method 2" estimator.  See Appendix A 

and Conrad and McHugh (2008) for additional details. 
3
 Angler trips and legal-marked encounters (kept or released) were the result of a complete census for charter anglers; sublegal-marked and all unmarked releases 

were estimated for charter anglers based on test-fishery size/mark-status composition data.  The charter-based 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 Area 10) and 5,434 unmarked Chinook salmon (86% in Area 9 and 

14% in Area 10; Tables 3-1 and 3-2, Figure 5)
7
.  On a season-total level, anglers released an 

estimated 0.9 marked and 1.3 unmarked Chinook per marked, harvested fish in Area 9; in 

Area 10 they released an estimated 0.3 marked and 0.9 unmarked Chinook per marked, 

harvested fish. 
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Figure 5.  Temporal patterns in total Chinook harvest and releases during the Areas 9 (upper panel) and 10 

(lower panel), July 16-August 15, 2008, mark-selective Chinook fisheries.  Note that the fishery did not begin 

until Wednesday, July 16
th
 (statistical week 29).   

                                                 
7
 Total Chinook releases were estimated using the bias-corrected ñMethod 2ò encounters estimation approach 

(Conrad and McHugh 2008).  For Murthy estimates of Chinook releases based solely on angler-reported releases 

(i.e., ñMethod 1ò estimates), as well as estimates of harvest and releases for other salmon species, see Appendix 

G-1 and G-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, respectively, during their one-month mark-

selective seasons (Table 3-1, 3-2).  For additional discussion of fishery impacts from a total 

encounters perspective, see the subsequent section titled Overall Fishery Impacts.         

 

 

Characteristics of Harvested Chinook 

 

Length and Age.ðDuring the combined Areas 9 and 10 mark-selective fishery, 1,023 (790 in 

Area 9 and 233 in Area 10) retained Chinook were sampled at dockside (Table 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: 55.0-94.0, SD = 7.0) and were similar to 

those caught in Area 10 (average: 72.9 cm TL [range: 54.3-94.5, SD = 6.9]; Figure 6; t = -

0.02, df = 382, P-value = 0.987).  Further, legally harvestable (> 22 in [56 cm] and marked) 

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 16-August 15, 2008.   

 

    Number Sampled 

Marine Area Mark Type  Legal-size Sublegal-size Total 

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 

 



Draft 02-23-09 

 24 

Harvested Chinook, Area  9  (n = 788 )

Total Length (cm)

F
re

q
u
e
n
c
y

60 70 80 90

0
.0

0
0
.0

2
0
.0

4
0
.0

6

Harvested Chinook, Area  10  (n = 232 )

Total Length (cm)

F
re

q
u
e
n
c
y

60 70 80 90

0
.0

0
0
.0

2
0
.0

4
0
.0

6

 
Figure 6.  Length-frequency distributions of retained marked Chinook sampled at dockside during the Areas 9 

(left panel) and 10 (right panel) July 16-August 15, 2008 mark-selective Chinook fisheries.   

 

Though scales were collected from all of the 1,020 marked Chinook sampled at dockside, 

only 887 (87%; n = 688 in Area 9 and n = 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 10 (Appendix E).  The majority of the retained Chinook were 

age-3 individuals (83 and 85% in 9 and 10, respectively); age-4 fish each constituted the 

remaining 14-17% of the harvest total for the two areas.  Further, 95% of all retained Chinook 

were subyearling outmigrants. 

 

CWT Samples.ðIn total, 97 (70 in Area 9, 27 in Area 10) coded-wire 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 hatcheries (Table 5-1).  An 

equal proportion 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.  Thirty-one of all Area 9 CWT recoveries were from double index 

tag (DIT) releases.      

 

Just over one third (10 of 27 or 37%) of all Area 10 CWT recoveries originated from Central 

Puget Sound release sites (Table 5-2).  Roughly similar numbers of the 17 remaining tagged 

Chinook sampled in Area 10 landings were 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 releases.  See Appendix F for individual-level details on CWT 

recoveries.    
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Table 5-1.  Summary of coded-wire tags recovered from Chinook salmon harvested during the Area 9 July 16-

August 15, 2008 mark-selective Chinook fisheries.  The field ñNo. DITsò corresponds to the number of tags that 

belonged to double-index tag groups.    

 

Release Region
1
 Release Site Rearing Location 

CWTs 

Recovered 
No. DITs 

British Columbia-Fraser River Chilliwack River Chilliwack River Hatchery 1 (1.4%) 1 

Hood Canal Purdy Creek George Adams Hatchery 4 (5.7%) 4 

 Finch Creek Hoodsport Hatchery 15 (21.4%) 0 

  Skokomish River Ricks Pond 3 (4.3%) 0 

Puget Sound-Central 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 

Hatchery 
Grovers Creek Hatchery 1 (1.4%) 1 

  Issaquah Creek Issaquah Hatchery 1 (1.4%) 0 

Puget Sound-North 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 Sound-South Chambers Creek 
Chambers Cr. & Garrison 

Hatchery 
1 (1.4%) 0 

   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 
1
Unofficial release regions.  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 7, 8-1, and 8-2 = North).   

 




