
 
 
 
 

Conservation Supplementation Plan  for  
Lake Sammamish Late-run (Winter -run) Kokanee  

 

 

 

 

 

 
 

Lake Sammamish late-run kokanee fry at Issaquah Creek Hatchery (Photo: R. Tabor, USFWS) 
 

 

 
Lake Sammamish Kokanee Work Group  

Supplementation Technical Working G roup  
 
 
 
 
 

October  19, 2011  Draft  



1 

 

Authors/Contributors  
 

 

 
Hans Berge  King County Department of Natural Resources and Parks 

 

Aaron Bosworth  Washington Department of Fish and Wildlife 

 

Jeffrey Chan  U.S. Fish & Wildlife Service 

 

Darin Combs  Washington Department of Fish and Wildlife, Issaquah Creek Hatchery 

 

Joy Evered  U.S. Fish & Wildlife Service, Olympia Fish Health Center 

 

Doug Hatfield  Washington Department of Fish and Wildlife, Issaquah Creek Hatchery 

 

Denise Hawkins  U.S. Fish & Wildlife Service, Abernathy Fish Technology Center 

 

John Kerwin  Washington Department of Fish and Wildlife 

 

Sharon Lutz  U.S. Fish & Wildlife Service, Olympia Fish Health Center 

 

Dan Magneson  U.S. Fish & Wildlife Service, Quilcene National Fish Hatchery 

 

Steve Schroder  Washington Department of Fish and Wildlife 

 

Justin Spinelli  Washington Department of Fish and Wildlife 

 

David St John  King County Department of Natural Resources and Parks 

 

Roger Tabor  U.S. Fish & Wildlife Service 

 

Brad Thompson  U.S. Fish & Wildlife Service 

 

Ken Warheit  Washington Department of Fish and Wildlife 

 

Dave Zajac  U.S. Fish & Wildlife Service 

 



2 

 

Disclaimer  
 

 

 

This plan was developed for the Lake Sammamish Kokanee Work Group through the 

collaborative efforts of the U.S. Fish & Wildlife Service, King County Department of Natural 

Resources and Parks, and Washington Department of Fish and Wildlife.  This plan was 

developed to provide operational guidance for the implementation of the Lake Sammamish late-

run kokanee supplementation program starting with the 2010-2011 spawning run.  This plan 

reflects the current understanding among technical experts from the author agencies regarding 

effective supplementation techniques for salmon and their application within the specific 

circumstances and environment of the native Lake Sammamish kokanee salmon population.  

This plan will be revised on at least an annual basis to reflect information gained from program 

implementation, new technical information regarding effective techniques for artificial 

propagation of kokanee salmon, relevant changes in the habitat context into which fish from the 

program are released, relevant changes in the overall strategy to recovery Lake Sammamish 

kokanee, and other important drivers of the program. 

 

 

 

 

 

 

 

 

 

 

The most current version of this plan is available at: 

 

http://www.kingcounty.gov/environment/animalsAndPlants/salmon-and-trout/kokanee.aspx 
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Overall L ake Sammamish Kokanee Conservation Strategy Goal: 

 

ñPrevent the extinction and improve the health of the native kokanee population such that 

it is viable and self-sustaining, and then supports fishery opportunitiesò (LSKWG 2009). 

 

Supplementation Program Goal 

 

In response to the decline of late-run Lake Sammamish kokanee, a comprehensive 

conservation strategy is needed to achieve the overall goal of rebuilding the population 

such that it is viable and supports fishery opportunities.  The Lake Sammamish Kokanee 

Work Group (LSKWG) has established a goal for rebuilding the population: prevent the 

extinction and improve the health of the native kokanee population such that it is viable 

and self-sustaining, and then supports fishery opportunities.  The LSKWGôs highest 

priority near-term action in support of this goal is to employ aggressive artificial 

propagation methods. 

 

The supplementation program will involve collecting gametes from spawners in Lake 

Sammamish tributaries and incubating them in hatcheries and then using a system of 

recirculating remote site incubators (RSIs) to increase egg-to-fry survival rates.  All steps 

of the supplementation program will be designed to minimize the influence of 

domestication and thereby allow natural environmental processes to drive natural 

selection of Lake Sammamish kokanee population attributes such as emergence timing 

and maturation schedules.  Additionally, the program will be designed to manage the risk 

of potential program failure during all operational stages.  For instance, rearing of 

fertilized eggs at more than one hatchery and/or in multiple rearing incubators is desired. 

 

Temporal Supplementation Program Goals: 

 

Three-year (2010/2011 - 2012/2013) program goals: 

 Maintain existing spatial distribution, abundance, population age-structure, and 

genetic diversity. 

 Evaluate and improve the effectiveness of supplementation techniques employed  

 

Twelve-year (2010/2011 ï 2021/2022) program goals:  

 Expand spatial distribution to additional Lake-Sammamish tributaries, increase 

abundance, maintain population age-structure, and genetic diversity. 

 Evaluate and improve the effectiveness of supplementation techniques employed 

 Terminate the supplementation program after three full generations (i.e.,12 

years/2022) 

 

Program Objectives and Metrics 

 

a. Abundance ï measured by returning adults 
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b. Spatial distribution ï measured by number of tributaries with established 

populations
1
    

c. Age-structure ï measured by otolith analyses and cross referenced with any 

known otolith marks from the supplementation program indicating a stable age 

structure 

d. Genetic diversity ï measured by DNA sampling indicating adequate 

heterozygosity 

 

Background Information o n Late-run Population 
 

Once numbering in the tens of thousands, Lake Sammamish kokanee have experienced a 

precipitous decline during the latter half of the 20
th
 century.  Historically, spawning was 

observed from August through January representing three distinct run timings (early/summer-

run, middle/fall-run, winter/late-run), but by 2001, the only spawning aggregations of kokanee in 

Lake Sammamish were considered to be late-run, spawning in only four tributaries during 

November, December, and January.  Since 1996, a high degree of variability has been observed 

in spawning ground escapement of late-run kokanee (Figure 1), prompting special concern from 

stakeholders in the watershed.  This variability reflects, in several recent years, estimates of run 

size well below 200 fish (Bosworth and Spinelli 2011).      

 

           

Area-Under-the-Curve Escapement Estimate for late-run 
kokanee in Lake Sammamish for 1996-2010 broodyears
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Figure 1.  Area-under-the-curve escapement estimates of late-run kokanee for the four 

primary spawning tributaries to Lake Sammamish (1996-2010 broodyears).   

                                                 
1
 Currently it is unknown if there is significant or consistent kokanee spawning use of the lake shore.  Therefore, this 

metric may also include areas of the Lake Sammamish shoreline in the future if surveys result in the detection of 

beach spawning. 
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Kokanee spend their entire lives in freshwater.  Typically, kokanee fry emerge from 

redds in streams, immediately emigrate to a nursery lake, rear in the lake until maturity 

(typically three to four years), and return to natal tributaries to spawn.  In the Lake 

Sammamish Basin, late-run kokanee currently spawn in three main tributaries (Lewis, 

Laughing Jacobs, and Ebright Creeks; Figure 2) with occasional observations of returning 

adults made in Pine Lake, Vasa, Zaccuse and George Davis Creeks.   

 

 
 

Figure 2.  Current distribution of major spawning sites of late-run kokanee in tributaries 

of Lake Sammamish.  
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Possible Overall Supplementation Strategies 
 

In developing an overall supplementation strategy it was necessary to first determine 

what level of intervention may be required over time.  Given recent late-run kokanee 

escapement (Figure 1), there were essentially two primary courses of action the program 

could consider:   

 

1) supplementation using gametes from some proportion of annual adult returns, or  

2) supplementation using captive broodstock developed from adult returns.   

 

These courses of action are influenced by a number of factors, including but not limited 

to implementation cost, availability of facilities, program feasibility, annual escapement 

estimates, domestication concerns, and extirpation risk.  Ultimately, it was decided 

annual collection of gametes was the best conservation supplementation option for Lake 

Sammamish kokanee under the current conditions, and developing a captive broodstock 

was not warranted at this time.  The option of developing a captive broodstock may be 

pursued in the future should population conditions decline to a level where this may be 

the only option to maintain species persistence.    

 

A range of incubation and rearing strategy options was considered before selecting the 

final strategy that will be implemented under the supplementation program.  A number of 

factors relevant to the ultimate success of the program were considered during the 

evaluation of each strategy.  These factors included the degree of possible influence from 

domestication, overall feasibility, the likelihood of implementation success, the 

likelihood of meeting program objectives, minimizing risk, and program costs (startup 

and annual).  The merits and weaknesses of each of the options considered under 

incubation and rearing strategies are discussed below. 

 

Incubation Strategy 

 
Four basic incubation strategies were considered for the program, 1) complete 

incubation (from egg to fry stage) in a hatchery environment; 2) complete 

incubation in remote site incubators (RSIs) located at spawning tributaries; 3) 

complete incubation in a recirculating RSI system using tributary waters at 

Issaquah Creek Hatchery, and 4) some combination of the these strategies.  

 

i. Hatchery Only  

 

Incubating eggs within a hatchery environment has the distinct advantage 

of controlling for stochastic environmental events, particularly high-flow 

storm events and sediment transport dynamics that significantly increase 

the risk to eggs incubating in the wild.  In addition to reducing 

environmental stochastic risk, it provides a more stable environment that 

allows for more control/manipulation of the incubation setting and period, 
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and allows for a greater variation in capacity than an incubation system set 

up on location within individual spawning tributaries.   

 

The primary drawbacks to using a ñhatchery onlyò strategy include 

inferior location (e.g., outside of watershed, logistical difficulties, 

potential for different incubation temperature regimes), higher potential 

cost relative to more passive strategies for incubation, high likelihood of 

domestication effects, and ordinary risks of supplementation programs 

(e.g., disease transmission).   

 

Two hatcheries have been identified as potential candidates for this 

kokanee supplementation program, Quilcene National Fish Hatchery 

(NFH) and Issaquah Creek Hatchery.  

 

Quilcene National Fish Hatchery 

 

Quilcene NFH is located on the Olympic Peninsula, within the Quilcene 

River watershed located on the west side of Hood Canal.  This federal 

hatchery has the isolation facilities required to rear out-of-basin stocks, the 

capacity to meet our projected needs for the supplementation program, 

adequate water supply and temperature control, and is available during at 

least part of the timeframe necessary to incubate late-run kokanee eggs.  

Because the facility costs are partly shared by other fish rearing programs 

implemented at the hatchery, a significant cost savings in staffing can be 

realized.  One drawback to using any out-of-basin facility is the additional 

logistics necessary to transport gametes, fertilized eggs, or fry to and from 

the facility, as well as the increased risk of possible loss of any of these 

life stages during transport.  

 

Issaquah Creek Hatchery 

 

Issaquah Creek Hatchery is located within the Lake Sammamish 

watershed on Issaquah Creek.  This WDFW (Washington Department of 

Fish and Wildlife) hatchery will not require isolation facilities, has the 

capacity to meet our projected needs for the supplementation program, 

adequate water supply and temperature control, and is available during the 

timeframe necessary to incubate late-run kokanee eggs.  Issaquah Creek 

surface water and Darigold coolant water were both successfully tested for 

their ability to incubate kokanee eggs.   

 

Alternative facility 

 

Two other facilities were considered for the supplementation program, 

Cedar River Hatchery in southern Lake Washington Basin and Chambers 

Creek Hatchery in southern Puget Sound.  Both of these facilities were 

utilized in 2009 to successfully incubate and rear late-run kokanee eggs 
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from Lake Sammamish tributaries.  However, due to limitations with long-

term availability and potential conflicts with other programs at these 

facilities, temperature control and pathogen treatment at Chambers Creek, 

and costs, it was determined that continued use of these facilities is 

problematic or impractical at this time.   

 

Combination of facilities 

 

Similar to 2009, using a combination of hatcheries to implement the 

supplementation program spreads risk of catastrophic failure at any one 

facility, and allows the program more options for incubation approaches.  

However, using multiple facilities does create additional logistical issues 

related to splitting brood collections and increases overall program cost.  

 

ii.  Remote Site Incubators (RSIs) Located at Tributaries 

 

RSIs have successfully been used as an out-of-stream device for 

incubating eggs for a number of salmonid species and in a number of 

locations.  The primary advantages of using RSIs are a significant 

reduction in sedimentation and other threats that developing embryos and 

alevins may encounter instream (especially when RSIs are supplied with 

cold, clear, off-channel water sources such as springs); imprinting upon 

natal water sources; more natural timing of egg incubation, hatching, and 

fry emigration; and maintenance of natural imprinting to natal streams.  

However, at unstable tributary sites where alternative water sources are 

not available, these systems are potentially more vulnerable to intake 

failures and sedimentation.  Furthermore, RSIs may be more vulnerable to 

vandalism than hatchery facilities.   

 

Although it is recognized that RSIs may be used in the future at some of 

the target Lake Sammamish tributaries, it was currently determined to not 

be feasible. Specific issues that make their use a poor alternative at this 

time include moderate to high risk of sedimentation, risk of potential water 

intake failures due to peak flow events, inability to otolith mark release 

groups, and logistical difficulties in adequately monitoring/securing sites.   

 

iii.  Recirculating RSI System at Issaquah Creek Hatchery 

 

Using a similar concept to stream-side RSIs, a series of RSI systems 

would be constructed at the Issaquah Creek Hatchery.  Each unit would 

run independently on a closed, filtered, recirculating system with water 

collected from the natal tributary of interest (Lewis Creek, Ebright Creek, 

or Laughing Jacobs Creek).  These recirculating systems are anticipated to 

largely maintain all the biological advantages of streamside RSIs, but 

eliminate the risk of system failures due to sedimentation, peak flow 

events, and vandalism.  This system could allow for either immediate 
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release of hatched fry to natal tributaries or for transfer to alternate 

facilities with or without the use of natal water (e.g., stream-side raceways 

or hatchery troughs/raceways, respectively) for some period of holding 

and/or rearing.  

 

The additional advantage of the recirculating RSI system is it provides the 

capability to imprint kokanee fry to other Lake Sammamish tributaries in 

the future where/when it is determined distribution needs to be expanded.    

 

iv. Hatchery and RSIs 

 

If using streamside RSIs, it was determined that some reduction in risk 

could be achieved by incubating eggs to the eyed stage in a controlled 

hatchery setting and then placing eyed eggs into streamside RSIs to 

complete incubation through hatching.  This would be especially 

important for the late-run kokanee tributary sites, which can be extremely 

vulnerable to high flow events that typically occur early in the incubation 

period.  In addition, it would allow for otolith marking of release groups, 

providing the opportunity to monitor the success of the program when the 

released fry return to the spawning grounds as adults. 

 

However, concerns with adequate imprinting to natal streams, and 

ongoing concerns with less than ideal site availability, logistical 

difficulties to adequately monitor sites, moderate to high risk of 

sedimentation, and the continued risk of potential water intake failures it 

was determined that even this more limited use of RSIs at tributary sites 

was still not a preferred alternative at this time.     

 

If using the recirculating RSIs, it was also determined that some reduction 

in risk could be achieved by incubating eggs to the eyed stage in a 

controlled hatchery setting and that it would allow for otolith marking of 

release groups.  However, the recirculating systems did not have the 

continued risk that streamside RSIs would have after the eyed stage since 

recirculating RSIs eliminate the risk of system failures due to 

sedimentation, peak flow events, and vandalism. 

 

Preferred Incubation Strategy 

 

The supplementation planning partnersô evaluation came to the conclusion that 

the preferred incubation strategy for the Lake Sammamish kokanee 

supplementation program was to use a combination of hatchery facilities and the 

recirculating RSI system at Issaquah Creek Hatchery.  However, due to current 

timing constraints at Quilcene NFH (i.e., determined during pilot season they 

cannot accommodate late season broodstock collections of Lake Sammamish 

kokanee until after 2014 due to conflict with NOAA Fisheriesô Hood Canal 

steelhead supplementation program efforts), planning partners have decided to 
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complete all incubation in brood year 2011/2012 at the Issaquah Creek Hatchery.  

In addition, it was discovered that incubation water temperatures were 

significantly higher at Quilcene NFH than Issaquah Creek Hatchery, which lead 

to accelerated egg development and hatching.  This resulted in significantly 

earlier hatch timing than naturally produced fry, which necessitated an extended 

rearing period (see Preferred Rearing Strategy section below).  Since Issaquah 

Creek Hatchery is located closer in proximity to the broodstock creeks, incubation 

temperatures are more similar to the natural temperature conditions, and emergent 

fry require a much shorter extended rearing period in this case compared to fry 

incubated at Quilcene NFH.  The highly successful incubation efforts conducted 

during the pilot program (2010/2011) at Issaquah Creek Hatchery provide strong 

indication that risk will not be significantly increased with the revised program 

strategy.  This decision will be revisited for brood year 2012/2013.  

 

The current program will  transport all eggs collected from Lake Sammamish 

tributaries to Issaquah Creek Hatchery where they will be incubated to the eyed 

stage.  Otolith marking of release groups will also occur at this facility, to provide 

the opportunity to evaluate the programôs effectiveness.  Once reaching the eyed 

stage, all eggs will  be divided and placed in the appropriate recirculating RSI 

system until hatching.  The supplementation planning partners believe that this 

approach currently provides the highest likelihood of program success, has an 

acceptable level of risk
2
 , and is the most cost effective over the duration of the 

program.   

 

Rearing Strategy 

 

Two basic rearing strategies were considered for the program:  1) no rearing; and 

2) some level of extended rearing 

 

i. No Rearing 

 

No rearing would require minimal holding time of kokanee fry prior to 

their direct release into the appropriate natal tributaries.  A no rearing 

strategy has the advantage of most closely matching the life cycle and fry 

size of wild fish, no risk of altering imprinting, no potential addition of 

domestication effects (see extended rearing), and no added cost associated 

with feeding/rearing. 

  

The primary drawbacks to using a ñno rearingò strategy include releasing 

individuals of smaller size/poorer fitness than fed fry, releasing fry at less 

than optimal times, potential logistical difficulties with frequency and 

numbers of fry released, and increased predation risk with smaller sized 

fish and possible small release groups.  

                                                 
2
 An individual risk assessment of the single-hatchery incubation strategy was developed to evaluate the level of risk 

to a brood year and population.  This is a separate document available upon request. 
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ii.  Extended Rearing (fed fry) 

 

Extended rearing could range from several weeks to months depending on 

the objective.  In order to minimize domestication effects and avoid 

altering imprinting, it was concluded that any rearing should generally be 

minimized.  Any rearing would have to take place at Issaquah Creek 

Hatchery.  However, because the recirculating RSI systems are not 

expected to be sufficient to maintain water quality while holding rearing 

fry, newly hatched fry emerging from the recirculating RSIs would require 

transfer to other holding tanks on Issaquah Creek surface water or possibly 

water from Darigold.  An extended rearing strategy has the advantage of 

increasing fry size and fitness prior to release, allowing selection of 

optimal times for fry releases, minimizing the number of release groups, 

and maximizing the size of release groups.    

 

The primary drawbacks to using an ñextended rearingò strategy include 

risk of altering imprinting, change from natural emigration timing, 

potential addition of domestication effects, and additional costs associated 

with feeding/rearing.  We expect that fed fry will have a higher survival 

rate than unfed fry but we are uncertain if this will result in a higher 

number of returning adults to their natal stream. 

 

Because success of the supplementation program is highly reliant on 

kokanee imprinting back to their natal streams, we will continue to 

evaluate this aspect of the program and make adjustments as necessary 

and as possible.  Fry releases from 2009 offer an excellent opportunity to 

evaluate this because fed and unfed fry were released on the same day.  

However, Tilson and othersô (1994) evaluation of artificial imprinting of 

Lake Roosevelt kokanee indicated that the swim-up stage has the highest 

percentage of fish that are attracted reliably to their exposure odor in 

behavioral tests.  In addition, recently hatched eggs and alevins also 

displayed accurate homing in their behavioral tests.  In contrast, pre-eyed 

eggs, pre-hatch eggs, and four fry stages ranging from post-swim-up fry to 

near fingerling-sized fry, all displayed poor homing ability or did not 

evidence selective attraction to their exposure odor.  This would suggest 

the current supplementation program strategy captures the critical 

imprinting stage to natal streams, and that post-swim-up fry rearing in 

non-natal water (Darigold water) will likely have minimal adverse effects 

on imprinting. This issue will be evaluated as hatchery origin kokanee are 

collected as adults or carcasses on the spawning grounds beginning in 

brood year 2012/2013. 
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Preferred Rearing Strategy 

 

The supplementation planning partnersô evaluation initially came to the 

conclusion that the preferred rearing strategy for the Lake Sammamish kokanee 

supplementation program was to have no extended rearing/feeding of fry.   

 

However, during the 2010/2011 pilot year it was determined that significantly 

warmer incubation water at Quilcene NFH and slightly warmer incubation water 

at Issaquah Creek Hatchery compared to the broodstock creeks resulted in 

accelerated emergence times.  As a result, the release timing of any unfed fry 

would have been suboptimal due to a high likelihood of low food availability in 

the lake at that time of year (Berge 2009). 

 

Therefore, the revised rearing strategy will  collect the unfed fry that have 

emerged from the recirculating RSIs operating on natal waters and place them in 

rearing troughs on Darigold water at Issaquah Creek Hatchery.  Fry will be 

fed/reared from 2-4 weeks depending on emergence timing and then released into 

their natal tributary in several groups as close as possible to the optimum release 

period (i.e., high food availability in the lake and low predation risk).   

 

The supplementation planning partners believe that this approach provides the 

highest likelihood of program success given current constraints, has the advantage 

of increasing fry size and fitness prior to release, has an acceptable level of risk
3
 

related to imprinting and domestication effects, and is cost effective at this time.  

An extended rearing strategy will continue to be revaluated as the program 

proceeds to determine if any improvements can be made to this aspect of the 

program and if any unanticipated risks need further evaluation.      

 

Broodstock Collection 
 

Once goals and objectives have been set for a supplementation plan, the first step in 

implementation is to collect fish to be used as broodstock.  For Lake Sammamish 

kokanee, broodstock will be collected in an attempt to match what occurs on the 

spawning grounds through natural selective pressures (e.g., spawn timing).  This includes 

collecting a representative sample of adults to be used as broodstock from across the run 

(from November through January), and from each of the natal tributaries.   

 

a. Overall Collection Strategy 

 

The overall collection strategy is to collect a representative sample of the 

spawning population of kokanee from the three major spawning aggregations 

(Lewis, Ebright, and Laughing Jacobs Creek) and transport them to the Issaquah 

Hatchery for spawning.  Of equal importance is to not detrimentally affect the 

                                                 
3
 An individual risk assessment of an extended rearing strategy was developed to evaluate the level of risk to a brood 

year and population.  This is a separate document available upon request. 
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spawning success of the naturally spawning population of kokanee that are not 

incorporated into broodstock.  This relies upon accurate accounting of fish as they 

enter tributaries across the entire spawning period, a method of collection that is 

unbiased, and avoiding harassment and disruption to redds.    

 

Although the current broodstock collection strategy focuses on the three primary 

late-run tributary spawning aggregations, collections at additional tributaries (e.g., 

Pine Lake Creek, Zaccuse Creek, George Davis Creek) may be considered by this 

program in the future depending on observed escapement and additional genetic 

analyses in other tributaries.  Should a situation arise where kokanee are observed 

in other creeks, but not in the three primary spawning streams, the program may 

consider holding these fish and implementing a ñrapid genetics assignmentò to 

determine their likely origin.  If it is determined that these fish genetically assign 

to one of the three primary spawning tributaries, then they may be used in the 

program under a low return scenario.  If a fish does not assign to one of the three 

primary spawning tributaries, we would return it back to the creek from which it 

was collected.     

 

b. Collection Locations  

 

Collections will include sites in Lewis, Ebright, and Laughing Jacobs Creeks 

(Figure 2).  Adult fish will be collected from the entire area representing the 

spawning grounds in an effort to reduce sampling bias and gather a representative 

sample of adult kokanee in each stream.  Both males and females will be collected 

in Lewis Creek from the mouth to the I-90 culvert; in Ebright from the mouth to 

the passage barrier on the Pereyra Property; in Laughing Jacobs from the mouth 

to the upstream extent of spawning (in the vicinity of the pavilion within the Hans 

Jensen State Park).   

 

c. Collection Timing 

 

Broodstock will be collected across the run to represent the spawning population 

of kokanee.  Males and females will be collected once fish start to enter 

tributaries, and will continue until the last fish arrive on the spawning grounds (as 

late as February).   

 

d. Collection Method 

 

The primary method for collecting broodstock will be the same as in 2009, using 

a backpack electrofisher (see Jackson 2010).  This technique has proven to be 

effective in collecting kokanee that are used as broodstock from across the State, 

and worked relatively well for collecting kokanee in 2009 and 2010 in these same 

streams.  In some instances, kokanee may be collected using a combination of 

dipnets or seines, especially if they are aggregated at the mouth of tributaries 

within the littoral zone of Lake Sammamish.  In all instances, an attempt will be 

made to collect kokanee that are not actively spawning or partially spawned 
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(particularly females).  Once kokanee are collected and determined to be mature 

but not actively spawning, they will be transferred into coolers with aeration and 

transported to the Issaquah Creek Hatchery for subsequent spawning.   

 

e. Collection Goal 

 

A decision to collect broodstock will be made on a weekly basis following 

spawning ground surveys that identify the number and distribution of kokanee in 

Lewis, Ebright, and Laughing Jacobs Creeks.  Given the variability in the size of 

the return, spawn timing, and the imprecision in forecasting an in-season return of 

kokanee (Figure 1; Jackson 2009, 2010), a weekly egg take goal cannot be 

applied.  Given this constraint, we propose the following matrix (Table1) as a 

compromise that accomplishes the major goals of this program, collecting a 

representative sample of the spawning population, and improving the production 

of kokanee fry that enter Lake Sammamish on an annual basis. 

 

Of course it is impossible to have knowledge of the final escapement estimate in-

season, so we reviewed several potential scenarios for the timing of the return of 

kokanee (Figure 3).  Each of these examples represents an example of a broodyear 

we have observed.  If we had the knowledge outlined in Table 1 at the beginning 

of the season, our strategy would be easy to identify.  In the ñIdeal Returnò, we 

would attempt to sample between 25% and 50% of the returning adults per week, 

and we would accomplish the goal outlined in Table 1.  In the ñEarly Returnò, we 

would need to sample 75% of the run, and complete all broodstock collection in 

November.  In the ñLate Returnò, we would be successful if we sampled across 

the run between 25% and 50% per week.  And finally, in the ñBi-Modal Returnò 

scenario, we would target sampling 50% of the return per week, across the entire 

run.  This strategy reflects an interest to leave more fish on the spawning grounds 

during years of higher returns, while being more aggressive at collecting 

broodstock for the supplementation program during years of low returns. 

 

 

Table 1.  Overall collection goals by tributary under different run return 

scenarios.  Percent collected is expressed as the percent of annual spawning 

ground escapement.  These goals will likely be adjusted bi-monthly to refine in-

season estimates of spawning ground escapement. 

 

  Size of Return/Escapement 

  Low Medium Good 

Laughing Jacobs Creek <50 50-100 >100 

Collection goal (%) 75% 50% 25% 

Lewis Creek <50 50-200 >200 

Collection goal (%) 75% 33% 15% 

Ebright  Creek <50 50-100 >100 

Collection goal (%) 75% 33% 15% 
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Given our uncertainty, and the fact that we will only collect broodstock one to 

two times per week, we feel the best strategy to accomplish our goals is to set 

collection goals based on the abundance of spawning kokanee by week using real-

time data, and attempt to collect 75% of the fish on the spawning grounds in 

November, 25-50% in December, and 75% in January.  These goals will be 

influenced by weekly calls with technical experts on the LSKWG, and will be 

adjusted according to what spawning ground surveyors are seeing on these 

streams. 

 

 

                       

Hypothetical scenarios for the spawn timing of Lake Sammamish kokanee
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Figure 3.  Hypothetical spawn timing curves for Lake Sammamish kokanee. 

 

 

f. Disease Sampling and Management Response 

 

Spawning ground surveyors will note the presence of parasites and external 

abnormalities on all fish collected for broodstock and carcasses collected from 

natural spawners.  For example, parasitic copepods (e.g., Salmincola) are 

common in kokanee in Lake Sammamish and further understanding of this 

parasite and other parasites may be important in evaluating the health of this 

population (Figure 4). 
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Figure 4.  Parasitic copepods on the gills of adult kokanee in Lewis Creek. 

 

 

g. Adult Biosampling 

 

For all kokanee collected for broodstock and carcasses from spawning ground 

surveys, fork (mm) and post-orbit to hypural plate (POH; mm) lengths will be 

recorded (Figure 5).  In addition, fin tissues (preferably clips from any rayed fin, 

or alternatively opercle punches or adipose fin clips) will be collected and 

preserved in ETOH for analysis and archival at the WDFW Genetics Lab.  In 

some cases, this analysis may be performed in-season in order to make decisions 

regarding spawning protocols.  Otoliths will be collected from all kokanee 

broodstock and carcasses for subsequent aging.  Fecundity of female kokanee 

collected for broodstock will be estimated, and pre-spawning mortality in 

naturally spawning kokanee will be examined by spawning ground surveyors 

(Figure 6).  In addition, weekly counts will be made of live kokanee, kokanee 

redds, and other adult salmonids present in each stream (Figure 7). 

      

  
 

       Figure 5.  Measuring fork length of a male kokanee in Ebright Creek. 
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Figure 6.  100% egg retention of a female kokanee collected in Lewis Creek.  No 

external marks or signs of a source for mortality were observed.   

 

 
 

Figure 7.  Spawning ground survey in Laughing Jacobs Creek. 

 






































