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Disclaimer

This plan was developed for the Lake Sammamish Kokanee Work Group through the
collaborative efforts of the \3. 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 Sammasenish
run kokanee supplementation program startinidp whe 20162011 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 environmeritthe 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 bkokanee 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/sakaondtrout/kokanee.aspx
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Overall L ake SammamishKokanee Conservation Strategy Goat

fiPrevent the extinction and improve the health of the native kokanee population such that
it is viable andself-sustaining, and then supports fishery opporturdtieSKWG 2009).

Supplementation Program Goal

In response to the decliné laterun Lake Sammamish kokanee, a comprehensive
conservation strategy is needed to achieve the overall goal of rebufidipgpulation

such that it is viable and supports fishery opportunitidse Lake Sammamish Kokanee
Work Group(LSKWG) has established a goal for rebuilding the populapoevent the
extinction and improve the health of the native kokanee populat@ntkat it is viable

and seHlsustaining, and then supports fishery opportunities. LH®NGO s hi ghe st
priority nearterm action in support of this goal is to employ aggressive artificial
propagation methods.

The supplementation program will involve leaiting gametes from spawners in Lake
Sammamish tributaries and incubating them in hatcheriethandusing a system of
recirculatingremote site incubato(®SIs)to increase egtp-fry survival rates. All steps

of the supplementation program will besdged 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 scheduleAsdditionally, the program wilbe designed to manage the risk

of potential program failure during all operational stages. For instance, rearing of
fertilized eggs at more than one hatchery/anith multiple rearingncubators is desired.

Temporal Supplementation Program Goals

Threeyear(2010/2011- 2012/2013)program goals:
¢ Maintain existing spatial distribution, abundance, populatiorsageture, and
genetic diversity.
e Evaluate and improve the effectiveness of supplementation techniques employed

Twelve-year(2010/20117 2021/2022)program goals:
e Expand spatial distribution to additional LaBammamish tributaries, increase
abundance, maintain population egjeucture and genetic diversity.
e Evaluate and improve the effectiveness of supplementation techniques employed
Terminde the supplementation program after thftdegenerationgi.e.,12
year$2022

Program Objectives and Metrics

a. Abundancé measured by returning adults



b. Spatial distributiori measured by number of tributaries with established
population$

c. Age-structuei measured by otolith analgsand cross referenced with any
known otolith marks from the supplementation progradicating a stable age
structure

d. Genetic diversity measured by DNA sampling indicating adequate
heterozygosity

Background Information on Late-run Population

Once numbering in the tens of thousands, Lake Sammamish kokanee have experienced a
precipitous decline during the latter half of thd'2@ntury. Historically, spawning was

observed from August througlanuary representing threetinct run timings (early/summer

run, middle/faltrun, winter/laterun), but by 2001, the only spawning aggregations of kokanee in
Lake Sammamish were considered to bedate spawning in only four tributaries during
November, December, and January. c8ih996, a high degree of variability has been observed
in spawning ground escapement of jata kokanedFigure 1) prompting special concern from
stakeholders in the watershethis variability reflectsin severakecentyears estimates of run
sizewell below 200 fisn(Bosworth and Spinelli 2011)
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Figure 1. Areaunderthe-curve scapement estimateslate-run kokanee ér thefour
primary spawningributariesto Lake Sammamish (199810 broodyeans

! 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 Sammamistekhe in the future if surveys result in the detectibn
beach spawning.



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 tribetato spawn. Ithe Lake
SammamisiBasin late-run kokaneecurrentlyspawn in three main tributaries (Lewis,
Laughing Jacobs, and Ebright Creekigure 3 with occasional observations returning
adultsmade in Pine Lake/asa,Zaccuse and George Dawiseeks.
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of Lake Sammamish.



Possible Overall Supplementation Strategies

In developinganoverall supplementation strategywas necessary first determine

what level of intervention maye required ovetime. Given recent lateun kokanee
escapemer(Figure 1) there were essentially two primary courses of action the program
could consider:

1) supplementation usirgametegrom some proportion of annuatlult returns, or
2) supplementation usingaptivebroodstock developed from adult returns.

These courses of action are influenced by a number of factors, including but not limited
to implementatiorcost, availabity of facilities, program feasibili, annualescapement
estimatesdomesticatiortoncernsand extirpation risk. Ultimatelyt wasdecided

annual collection of gametes was the best conservation supplementation option for Lake
Sammamish kokanee under the current conditionsgdewelopinga captive broodstock

was not warranted at this tim@&he option ofdevelopinga captive broodstoakay be
pursuedn the future should population conditions decline to a level where this may be
the only option to maintain species persistence.

A rangeof incubation and rearing strategptiors wasconsidered before selecting the

final strategythat will beimplemented under theipplementation program. A number of
factorsrelevant to the ultimate success of the prognare considered during the

evaludion of each strategy. These factors included the degree of possible influence from
domesticationgpverallfeasibility, the likelihood ofimplementatiorsuccessthe

likelihood of meeting program objectiverinimizing risk, andprogramcoss (startup
andannual). 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 téry 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 combinafitmedhese strategies.

i. HatcheryOnly

Incubating eggs within a hatchery environment has the distinct advantage
of controlling for stochastic environmental events, particulaidy-flow

storm eventsand sediment transport dynamtbat significantly icrease

the risk toeggsincubating 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



and allows for a greater variatiomcapacity thanmaincubatiorsystem set
up on locationwithin individual spawning tributaries

Theprimaryd awbacks to using a Ahatchery ¢
inferior location(e.g.,outside of watershedbgisticaldifficulties,

potential for diferent incubation temperature regirjésgher potential

costrelative to more passive strategies for incubatiogh likelihood of

domestication effectand ordinary risks of supplementation programs

(e.g., disease transmission)

Two hatcheries haveeen identified as potential candidates for this
kokanee supplementation program, Quilcene National Fish Hatchery
(NFH) and Issaquah Creek Hatchery.

Quilcene National Fish Hatchery

QuilceneNFH is located on the Olympic Peninsula, within the Quilcene
River watershed located on the west side of Hood Carast federal
hatchery has the isolation facilities required to rearofigasin stocks, the
capacity to meet our projected needs for the supplementation program,
adequate water supply and temperatantrol,and is available during at
least part of the timeframe necessary to incubatelegt&okanee eggs.
Becausehefacility costs are partly shared by otliish rearingprograms
implementedat the hatchery, significantcost savings staffingcan be
realized. One drawback to using any eait-basin facility is the additional
logistics necessary to transpgemetesfertilized eggser fry to and from
the facility, as well as thencreasedisk of possible loss of any of these
life stages duringransport

Issaquah Creek Hatchery

Issaquah Creek Hatcheig/located within the Lake Sammamish
watershed on Issaquah Creek. TWiBFW (Washington Department of
Fish and Wildlife)hatcherywill not require isolation facilitieshas the
capacity to meadur projected needs for the supplementation program,
adequate water supply and temperature corgnalis available during the
timeframe necessary to incubate {aia kokanee eggs. Issaquah Creek
surface water and Darigold coolant wakere bothsuccasfully testedfor
their ability to incubaté&okaneeeggs.

Alternative facility

Two other facilities were considered for thepplementatioprogram,
Cedar River Hatcheny southern Lake Washington Basind Ghambers
Creek Hatcheryn southern Pugetdsind Both of these facilities were
utilized in 2009 taesuccessfully incubate and rdate-run kokanee eggs



from Lake Sammamish tributarieslowever,due tolimitations with long

term availabilityand potential conflicts with other programslagse

fadlities, temperature control and pathogen treatment at Chambers Creek,
and cos, it was determined that continuase ofthese facilitiess

problematic oimpracticalat this time

Combination of facilities

Similar to 2009, using a combination of tfaiesto implement the
supplementation prograspreads 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 o splitting brood collections and increases overall program cost.

Remote Site Incubators (RSIsycated affributaries

RSIs have successfully been used as arofgtream device for
incubating eggs for a number of salmonid species and in a number of
locations. The primary advantages of udRfjsarea significant
redudion in sedimentation and other threats that developing embryos and
alevins may encounter instregespecially when RSIs are supplied with
cold, clear, offchannel water sources suchsasingg; imprinting upon
natal water sourcesjore naturatiming of eggincubation, hatching, and
fry emigration; and maintenance mdtural imprinting to natal streams
However,atunstabldributary sites where alternative water sources are
not availdle, these systems are potentially more vulnerable to intake
failures and sedimentatiof=urthermoreRSIsmay bemore vulnerable to
vandalismthan hatchery facilities

Although itisrecognizedhat RSlsmay be used in the futuee some of

the targetake Sammamistributaries,it was currently determined toot
befeasible. Specific issues thatbke their use a poor alternative at this
time includemoderate to high risk of sedimentation, risk of potentiter
intake failures due to peak flow eventsbility to otolith markrelease
groups, andlogistical difficulties in adequately monitoring/securing sites.

Recirculating RSBystem at Issaquah Creek Hatchery

Using a similar concept tstreamsideRSIs a series of RSI systems
would be construed at the Issaquah Creek Hatchery. Each unit would
run independently on@osed filtered,recirculating system with water
collectedfrom the natal tributary of interest (Lewis Creek, Ebright Creek,
or Laughing Jacobs CreeKJhese recirculating systerase anticipated to
largely maintain all the biological advantages of streamside RSls, but
eliminate the risk of system faillgdue tosedimentation, peak flow
events, and vandalisnThis system could allow for either immediate
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release of hatched fry twatal tributaries or fatransfer to alternate
facilities with or without the use of natal water (e.g., stresde raceways
or hatchery troughs/raceways, respectivédy)some period of holding
and/or rearing.

The additional advantage of the recircigtRSI system i provides the
capability to imprint kokanee fry totherLake Sammamish tributaries
the futurewheréwhen it isdetermined distributioneeds to be expanded

iv. Hatchery and RSls

If using streamside RSIs, it was determined thates@auction inrisk

could beachievedoy 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 lateun kokane tributary siteswhichcan beextremely
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 progvaen the
released fry return to the spawning grounds as adults

However, concerns with adequate imprinting to natal streamnas,
ongoing concerns with less than ideal site availability, logistical
difficulties to adequately monitor sites, moderate ghhisk of
sedimentation, and the continued risk of potential water intake faitures
was determined that everigimore limited use of RSls at tributary sites
was still not a preferred alternative at this time.

If using the recirculating RSls, it walsodetermined that sonreduction

in risk could beachievedby incubating eggs to the eyed stagea

controlled hatchery setting and that it would allow for otolith marking of
release groups. However, the recirculating systems did not have the
contirued 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

Thesuppl ement at i o nevajpdticen name to the cpralusiomtieatr s 6

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 Hatchidowever, due to current

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

cannot accommodate late season broodstock collections of Lake Sammamish
kokanee wuntil after 2014 due to conflic
steelhead supplementation pragrefforts), planning partners have decided to
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complete all incubatiom brood year 2011/201& the Issaquah Creek Hatchery.
In addition it was discovered that incubation water temperatures were
significantly higher at Quilcene NFthan Issaquah Creekatthery whichlead

to accelerated egg development and hatching. This resulted in significantly
earlier hatch timing than naturally produced, fmhich necessitated an extended
rearing periodsee Preferred Rearing Strategy section bel@&ifce Issaquah
Creek Hatchery is located closer in proximity to the broodstock creeks, incubation
temperatures are more similar to the natural temperature congdétrmhemergent
fry require a much shorter extended rearing panddis case compared to fry
incubatedat Quilcene NFH The hghly successful incubation efforts conducted
duringthepilot program (2010/20113t Issaquah Creek Hatchgysovide strong
indication that risk will not be significantly increased wiitle revised program
strategy. This decision Wl be revisited for brood year 2012/2013.

Thecurrentprogram wll transport alleggs collected from Lake Sammami

tributariesto Issaquah Creek Hatchemhere they will bencubatel to the eyed

stage Otolith marking of release groupwill also occuratthis facility, to provide

the opportunity to eval Oedreachinditeeeyed ogr am
stage, heggs wil be divided and placed in the appropriate recirculating RSI

system until hatchingThe supplementation planning partneeieve that this
approactcurrentlyprovides the highest likelihood of program succhas,an

acceptable level afsk? , and is the most cost effective over the duration of the

program.

Rearing Strategy

Two basic rearing strategies were consideredh#®program 1) no rearingand
2) some level of extended rearing

i. No Rearing

No rearing would require minimal holding tinoé kokanee fryprior to

their directrelease into the appropriate natal tributari@sio rearing
strategy has the advantage aishclosely matching the life cycle and fry
size of wild fish no risk of altering imprinting, no potential addition of
domestication effects (see extended rearing) nanadded cost associated
with feeding/rearing.

The primary dr awbeaacrkisn g 0o sutsteasige gay fiinnoc
individualsof smaller sizedoorerfitness than fed fryreleasing fry at less

than optimal timegpotentiallogistical difficultieswith frequency and

numbers of fryeleasd, andincreased predatiamsk with smalker szed

fish and possible smailéleasegroups.

2 An individual risk assessment of the sinblatchery incubation strategy was developed to evaluate the level of risk
to a brood year and population. This is a separate docavaidble upon request.

12



ExtendedRearing (fed fry)

Extended rearing could range from several weeks to months depending on
the objective. In order to minimize domestication effectsavoid

altering imprinting, i was concluded thany rearing should generally be
minimized. Any rearingwould have tdake place at Issaquah Creek
Hatchery However, because the recirculating RSI systems are not
expectedo be sufficient tanaintain water qualityhile holding rearing

fry, newly hatcled fryemerging from the recirculating RSisuld require
transferto other holding tanks oissaquah Creek surface watempossibly
water fromDarigold. An extended rearing strategy has the advantage of
increasing fry size and fitness prior to releadl®wing selection of

optimal times for fry releasesjinimizing the number of release groups,
andmaximizing the size of release groups.

The primary drawbacks to using an
risk of altering imprinting, change from maal 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 & returning adults to their natal stream.

Because success of the supplementation program is highly reliant on
kokanee imprinting back tiheir natal streams, we will continue to
evaluate this aspect of the progrand make adjustments as necessary
and agossible Fry releases from 2009 offer an excellent opportunity to
evaluate this because fed and unfed fry were released on the same day.
However,Tilsona n d o (L9994 evaluiatn of artificial imprinting of

Lake Roosevelt kokaneedicatal that theswim-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 homingtimeir behavioral tests. In contragte-eyed
eggspre-hatch eggsand four fry stages ranging from pastim-up fry to
near fingerlingsized fry, all displayed poor homing abiliby did not
evidence selective attraction to their exposure odor. This would suggest
the current supplementation program stggtcaptures the critical

imprinting stage to natal streams, and that{sesin-up fry rearing in
nontnatal water (Darigold water) will likely have minimadlverseeffects

on imprinting.This issue will be evaluated as hatchery origin kokanee are
collectedas adults or carcasses on the spawning grounds beginning in
brood year 2012/2013.
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Preferred Rearing Strateqy

Thesupplementation planning partn@rs e v a Initiallytcane to the
conclusion that the preferredaringstrategy for the Lake Sanamish kokanee
supplementation program washave no extended rearing/feeding of fry

However, duringhe2010/2011pilot yearit wasdetermined thagignificantly
warmerincubationwater at Quilcene NFH and slightly warniecubationwater
at IssaqualCreek Hatchergompared to the broodstock cree&sulted in
accelerated emergence timess a resulttherelease timing oanyunfed fry
would have been suboptimal dueathigh lkelihood oflow food availability in
the lakeat that time of yeafBerge2009)

Therefore, the revisemaringstrategywill collect the unfed fry that have

emerged from the recirculating R®lgerating on natal wateandplace them in
rearing troughs on Darigold watat Issaquah Creek Hatcherfgry will be

fedfreared from2-4 weeks depending on emergence timingthedreleasednto

their natal tributaryn several groups as close as possible to the optimum release
period(i.e., high food availability in the lakend low predation rigk

The supplementation planningrpzersbelieve that this approach provides the
highest likelihood of program succeagsen current constrainteas the advantage
of increasing fry size and fitness prior to reledmss an acceptable level rigk®
related to imprinting and domesticatiefiects and is cost effective at this time.
An extended rearing strategy will continue to be revaluated as the program
proceeddo determine if any improvements can be made to this aspect of the
programand if any unanticipated risks need further evabmat

Broodstock Collection

Once goals and objectisbave benset 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 cotied in an attempt to ach 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 efnidtal tributaries.

a. OverallCollection 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 Creekd trasport them to the Issaquah
Hatchery for spawningOf equal importance is to not detrimentally affect the

% 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 his relies upon accurate accountingishfas 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 tributay spawning aggregations, collections at additional tributaries (e.g.,
Pine Lake CreekZaccuse Creek, George Davis Ciheelay be considered by this
program inthefuture depending on observed escapement and additional genetic
analysesn 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 i mpl eme
determine theilikely origin. If it is deermined that theefish genetically assign

to one of the three primary spawning tributaries, ttiheymaybeused in the

program under a low return scenarioaffsh deesnot assign to one of the three
primary spawning tributaries, we would returivdtck to the creekom which t
wascollected

b. CollectionLocations

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 arffert 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 th@0 culvert; in Ebright from the mouth to

the passage barrier on the Perey@pPBrty; 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. CollectionTiming

Broodstock will be collectedcross the ruto represent the spawning population

of kokanee. Males aniigmales 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. CollectionMethod

The primary method for collectingdodstock will bethe sameas in 2009, using
abackpack electrofigr (see Jackson 2010). This technique has proven to be
effective in collectingkokaneehat areused avroodstockirom across the State,
and worked relatively well for collecting kokanee in 2@0@ 2010n thesesame
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 cdéct 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 icbolers with aeration and
transported to the Issaqu@hneek 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
Lewis, Ebright, and Laughing Jacobs Creel&ven the variability in the size of

the return, spawn timing, and the imprecision in forecasting-aeason return of
kokanee (Figure 1; Jackson 2009, 2010), a weekly egg take goal cannot be
applied. Given this constraint, we propose the follownagrix (Tablel)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 impssible 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 hadtknowledge outlined in Table 1 at the beginning

of the season, our strategy would be easy to identify. Ifideal Returd, we

would attempt to sample between 25% and 50% of the returning adults per week,
and we would accomplish the goal outlined imlEal. In theiEarly Returd, we

would need to sample 75% of the run, and complete all broodstock collection in
November. In thélLate Retur®d, we would be successful if we sampled across

the run between 25% and 50% per week. And finally, irBieéModal Returm
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
broodsock for the supplementation program during yealswfreturns.

Table 1. Overallcollectiongoals by tributaryinder differentunreturn
scenarios Percent collected is expressed as the percammfalspawning
ground escapement.hese goals willikely be adjusted bmonthly to refine in
season estimates of spawning ground escapement.

Size of ReturnEscapement

Low Medium Good

Laughing JacobsCreek <50 50-100 >100
Collection goal (%) 75% 50% 25%

Lewis Creek <50 50-200 >200
Collection go& (%) 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 grals 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, 250% in December, and 75% in January. These goals will be
influenced by weekly calls with technioaperts on the LSKWG, and will be

adjusted according to what spawning ground surveyors are seeing on these
streams.
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Figure 3. Hypothetical spawn timing curves for Lake Sammamish kokanee

f. DiseaseSsampling andManagemenResponse

Spawning ground surveyors will redhe presence of parasites and external
abnormalities on all fish collected for broodstock and carcasses collected from
natural spawners. For example, parasitic copepods $algnincolg 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 aduwdkanee in Levis Creek.

g. Adult Biosampling

For all kokanee collected for broodstock and carcasses from spawning ground
surveys, fork (mm) and pestbit to hypural plate (POH; mm) lengths will be
recordedFigure 5) In addition, fin tissueg¢eferably clips from ray rayed fin,

or alternativelyopercle punches or adipose fin clips) will be collected and
preserved in ETOH for analysasd archivaht the WDFW Genetics Lab. In
some cases, this analysis may be performesason in order to make decisions
regarding pawning protocols. Otoliths will be collected from all kokanee
broodstock and carcasses for subsequent aging. Fecundity of female kokanee
collected for broodstock will bestimatedand prespawning mortality in

naturally spawning kokanee will be exandrigy 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 Ebrightek.
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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.
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