
Draft

Lake Chelan kokanee management 

To save time and effort I am providing an outline for a Lake Chelan Kokanee Management Plan.  The finished management plan will evolve over time. Several factors affecting how we manage kokanee are known but some are only partially understood. As we gather more data relative to Lake Chelan we will be better able to refine this outline and eventually write a finished management plan.

Current Kokanee management methods:
At present we manage kokanee by: 1) Fishing Regulations (allowing limited to liberal harvest) and; 2) the ability to supplement the lake with some number between 0 and 500,000 fry; a third is soon to be added; 3) trapping and using a portion of the spawning escapement to produce fry for use in waters outside of Lake Chelan.  Number 3 is needed to replace some of the egg production that has currently come out of Lake Whatcom.  Spring Chinook passage on the Middle Fork Nooksack River into will occur soon.  Once anadromous fish are passed upstream, Lake Whatcom kokanee and Bellingham trout will no longer be regulated pathogen free. Under the Co-Managers’ Salmonid Disease Control Policy, changing the designation of the water supply limits our ability to transfer eggs and fish out of the basin.  We need a plan on how to balance these three management methods so that we can consistently reach the following goals.  

Goals for Lake Chelan

1) Manage to produce consistently good fishing.  Good fishing is in the eye of the angler and varies widely with expectation but, for Lake Chelan a useable definition = a density of fish, of at least 11 inches long, that provides for a catch per unit effort (CPUE) of 0.25 – 0.5 fish or greater per hour.   This is based upon previous information from Brown 1984 and recent creel survey results from Lake Chelan.

2) Provide 3 million surplus eggs for use elsewhere in the state.

Decisions that need to be made each year:

A: In May: How many kokanee fry should be stocked?  This decision should be based on:  

1) The previous fall spawner abundance.  The Chelan PUD as part of their mitigation responsibilities conducts annual kokanee spawning surveys. 

2) How well the progeny from these spawners have survived from the time of spawning until that May.  This is mostly related to whether or not a substantial flood event has occurred during that time period.  (The lake has a history of such occurrences).

For example:  

 We would not stock the lake if the previous fall spawning escapement is well above the minimum spawn escapement goal for the lake and no floods have occurred and we have no other reason to believe that egg or fry survival has been compromised.  

  We would stock the lake with all or some portion of all the fry on hand if the previous fall spawning escapement is below the minimum spawn escapement goal for the lake and/or we have reason to believe that survival has been compromised.  

B: In August: How many eggs will be available from surplus spawners specific to that year?  i.e. can we take 3 million eggs from the population and still sustain the population at a desirable abundance?  This decision should be based on:

 How many “surplus” spawners are available above the minimum spawning escapement goal set for the lake?   This means we need to predict the spawning run size in August before the actual run begins.

The prediction will be based on two estimates: 

A) The previous spawning run abundance that occurred 2, 3 and 4 years ago and

B) An estimate of survival of progeny from the spawning activities of 2, 3 and 4 years ago.  

Survival of eggs to catchable age (mostly 3+ year olds) is dependent upon what occurred in the past, specifically the occurrences of flood events, and harvest.  

Sampling of the current popouation abundance by age composition will provide an estimate of survival.

Creel Survey:

We can sample the current population abundance and age composition by conducting a creel survey annually sometime between May 1 – June 31.  

Estimated CPUE of kokanee, fish size and fish age composition can be used to predict the up-coming fall spawner abundance.  

All of the potential fish that will become spawners in the fall are available for harvest each spring.

Angler success is dependant upon kokanee density. 

Annual kokanee density and fish length is determined by fish abundance.  “If growth is in fact density dependent, there should be a decrease in average size of adults as the population increases beyond some threshold or growth-limiting threshold” Brown 1984

Therefore catch per unit effort and fish length can be used to estimate abundance.
 Bowler (1981) developed a density- dependant function to estimate CPUE in three Idaho Lakes.  Brown (1984) used Bowlers idea, included data from Lake Chelan and developed a complex exponential function to estimate CPUE based on density.  

If density can be used to predict CPUE then CPUE can be used to predict density.  I took both of these ideas their data and more data from Lake Chelan and produced the linear regression: Density (fish per hector) =-30.901 + 63.670 x CPUE, R2 = 0.895.   

I used this regression in 2005 and a CPUE  = 0.3 (estimated from 2005 creel survey results) to estimate 9.8 fish per hectare.  The area of Lake Chelan is 13,200 hectares therefore 129,765 catchable size kokanee were available for harvest in 2005.  

Age composition obtained from scale samples can be applied to the estimate of abundance to determine year class survival and thus estimate the abundance of spawning age fish that will potentially spawn in the fall.  Recruits to the sport fishery are about 70% 3+ years olds, 20% 2+ and 10% 4+.  

As soon as I receive the ages from scales collected in 2005 I can apply this to the estimated 129,765 fish to get an estimate of spawning escapement for 2005.  I will compare this estimate to the actual run size for 2005.

I believe the above method to be in its infancy.  To refine the method much more data specific to lake Chelan will need to be collected. However, if we consider all three estimates: 1) CPUE, 2) fish size and 3) fish age composition we should be able to predict the up-coming fall spawner abundance.  

See recommended cycle of annual management activities (May 1  – April 31) table 1.


Table 1. Recommended cycle of annual management activities (May 1  – April 31) 

	Dates
	Tasks
	Personnel and equipment

	May 1 – June 31.  	
	Creel survey collect information to allow an estimate of                          CPUE, mean fish length by age and age composition.
	District Biologist to supervise.
One Scientific Technician 2 for at least 14 days 
(7 weekends).  A vehicle for this person

	August
	Predict the fall abundance of spawners
Set the number of eggs to be taken	
 Set trap net 
Prepare equipment and schedule spawning activities
	District Biologist
Three Scientific Technicians so that at least each day will check the net and sort fish.
One large and at least one smaller workboat, Trap net, two live boxes, dip nets ect. Install the trap net. Lodging, food and fuel.

	Last week of August– First September
	Trap and spawn 20% of all eggs needed: 700,000 eggs from 1,400 females.  Bob Rogers and the hatchery managers should decide upon the exact spawning methods.  

	Spawn once (twice)? each two-week period.  This will take at least two technicians and 4 other WDFW hatchery personnel. One large and at least one smaller work boat,
lodging, food and fuel.

	2nd and third week in September
	Trap and spawn 60% of all eggs needed: 2,100,000 eggs from 4,200 females.  Bob Rogers and the hatchery managers should decide upon the exact spawning methods.  

	Spawn once (twice)? each two-week period.  This will take at least two technicians and 4 other WDFW hatchery personnel. One large and at least one smaller work boat,
lodging, food and fuel

	Last week of September – First Week of October
	Trap and spawn 20% of all eggs needed: 700,000 eggs from 1,400 females.  Bob Rogers and the hatchery managers should decide upon the exact spawning methods.  

	Spawn once (twice)? each two-week period.  This will take at least two technicians and 4 other WDFW hatchery personnel. One large and at least one more smaller work boat,
Remove the trap and equipment from the area. Lodging, food and fuel 

	April 
	Decide how many kokanee should be stocked into lake Chelan
	District Biologist 



See following uncertainties.


Uncertainties:  

 Capitol budget requests have failed. As it stands now we have no additional resources to proceed with changing the kokanee program or covering the Bellingham trout production. 

 The Chelan Hatchery is set up for receiving kokanee eggs from Lake Whatcom in December and rearing them until May.  Because the Lake Chelan stock of eggs will be sent to the hatchery in September – October, two to three months early, the resulting fry will be at a much larger size come the following May.  How many can the hatchery hold at this size?  What should be our egg take goal for fry for possible stocking back into Lake Chelan?

 Each year we should trap enough kokanee spawners to provide eggs to rear 500,000 fry for the Lake Chelan Program (do we need this many?) to be used into the lake if needed.  Any we do not need will be stocked elsewhere.  Average fecundity = about 500 eggs per female therefore we need to spawn 1,000 females and 1,000 males.  

 Average fecundity; based on the information we have at this time the average fecundity per female is 500 eggs/fish. To collect 500,000 eggs for possible stocking back into Lake Chelan we need to spawn 1,000 females. To collect an additional three million eggs for use outside of Lake Chelan we need spawn 6,000 females.  All total 7,000 females will be needed.  Can we physically do this? 

  How many spawners are required to produce a density of fish, of at least 11 inches long, that provides for a CPUE of 0.25 – 0.5 fish or greater per hour, and eventually enough spawners to also provide for 3 million additional eggs?  To achieve this CPUE and size of fish a density of 12.5 –25 fish per hectare is needed.  This requires a lake wide spawning escapement of somewhere between 180,000 - 360,000 fish.  This definition was postulated using information from Brown 1984, Pfeifer et. al. 2003, CPUD, 2000 and will be refined, but it does not correlate well with the 2005 results where we experienced a 0.3 CPUE from an estimated catchable population of about 130,000 fish. 

  The PUD kokanee surveys do not include the Stehekin River.  Many kokanee spawn here if the major tributaries result in an estimated 100,000 spawners how many more are there in the Stehekin?  

  Brown estimated that 5% of the kokanee populations is harvested each year.  Is this still correct?

In 2006 we will attempt to collect 1,120 adult spawning kokanee salmon (Oncorhyncus nerka) from which we will be removing and fertilizing 350,000 eggs. Average fecundity is estimated at 500 eggs per female. Because 2006 will be a trial effort fewer eggs will be collected than the three million eggs that may be needed annually in the future. 

A trap net will be set across about 25% of the mouth of the Stehekin River. At least 75% of the area at the mouth of the river will remain unobstructed allowing free passage into or out of the river.  Any species other than kokanee salmon caught will be removed daily from the trap net and released unharmed up-stream of the trap.

During the first week of September we will attempt to trap and spawn enough fish to collect 20% of all eggs needed: 7,000 eggs from 70 females. At least 70 male fish will be needed to fertilize the eggs. 

During the 2nd and third week in September we will attempt to trap and spawn enough fish to provide 60% of all eggs needed: 210,000 eggs from 420 females. At least 420 male fish will be needed to fertilize the eggs. 

During the last week of September we will again attempt to trap and spawn enough fish to provide 20% of all eggs needed: 7,000 eggs from 70 females. At least 70 male fish will be needed to fertilize the eggs. 

All kokanee spawned will be released.  All other kokanee not needed for spawning will be released unharmed up-stream of the trap. Any kokanee mortality will be taken out into a deep-water area of Lake Chelan and sunk.
