Response to ISRP-Lake Roosevelt Fisheries Evaluation Program (Project # 1994-043-00)

ISRP Comment-The role of walleye:  Reviewers are still concerned that the scientific credibility of the project seems to be compromised by the complex mix of variables and the hope that fishery benefits for kokanee and rainbow trout can be enhanced without altering the predator populations. For walleye, harvest regulations are being modified, but it not possible to tell from the proposal the extent of such a change. To what extent is the regulation change expected to increase walleye harvest, and to what extent (if any) will predation on wild kokanee and hatchery kokanee be affected? A major deficiency of the proposal is lack of adequate discussion of walleye population dynamics and management. Walleye account for half of the harvest - so where is the management plan for walleye and other major predators? Please elaborate on the desired/anticipated walleye status for the near future.

The regulation changes implemented by the Lake Roosevelt fisheries managers included increasing the harvest limit to eight fish per angler, with one over 20 inches (508 mm) allowed.  This is a more liberal bag and size limit compared with the previous regulation for walleye, which allowed each angler to harvest five fish, with one greater than 18 inches (457 mm) allowed.  The anticipated outcome of regulation change is to shape the population using stepwise, long-term management strategies to reduce walleye densities and size structure in the reservoir.  Current regulations were designed to address two points; first, to increase the overall take of walleye.  Creel data indicate that 72.4% of the walleye captured in Lake Roosevelt in 2004 were harvested, while only 27.6% were released (Lee et al. 2006).  Increasing the harvest limit of walleye should reduce the overall population in Lake Roosevelt where the dominant behavior of walleye anglers is to harvest walleye.  Second, the regulations were designed to reduce the number of fish in the primary size group shown to have the greatest predatory impact on kokanee in Lake Roosevelt.  Baldwin and Polacek (2002) found that group was comprised primarily of age-3 walleye (TL= 333 mm; SD=46) and age-4 walleye (TL=398 mm; SD=48) ranging from 300 to 500 mm in length.  Fall Walleye Index Netting (FWIN), currently used by WDFW to assess walleye in Washington, indicate that walleye 300-500 mm in length comprised 74% of the walleye population in Lake Roosevelt (2003 FWIN data, unpublished; Figure 1).  Further, FWIN data indicate that 93% of the walleye population is less than 508 mm in length and eligible for harvest under the 2006 walleye regulations for Lake Roosevelt (2003 FWIN data, unpublished). 

Other walleye reduction strategies were considered, however, managers were concerned that removing walleye suddenly in large numbers would not have the desired effect, but would in fact elicit compensatory population responses, thus increasing population productivity, ultimately leading to a more dense walleye population. The additional advantage of moving cautiously into the reduction of walleye density in Lake Roosevelt is it allows managers to ease the public into the notion.  A sudden wide-scale walleye reduction program aimed at reducing the second most popular fishery on the reservoir, would not sit well with Washington walleye anglers.  These clubs have significant political influence with state representatives, making the political fallout from these types of actions potentially profound.  The best strategy is to collect scientifically sound data on the effects of walleye on our fisheries.  The project has moved forward on these strategies by conducting walleye predation studies on rainbow trout and kokanee (Baldwin et al. 2003) and sturgeon (McLellan et al. (pending).  
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Figure 1:  Length frequency of Lake Roosevelt walleye captured via FWIN in November of 2003 and of walleye harvested January-August of 2004.
The LRFEP project has shown that walleye predation affects kokanee and rainbow trout survival in Lake Roosevelt, but it has not been identified as the sole issue suppressing hatchery fish survival.  Rainbow trout and kokanee are both vulnerable to predation, but we have found ways to reduce impacts by releasing fish away from known walleye areas.  The success of the rainbow trout program in Lake Roosevelt indicates that, while walleye impact hatchery fish survival, strategies to reduce that impact can be developed.  Data have also indicated that walleye, kokanee and rainbow trout have limited overlap in Lake Roosevelt, which further reduces impacts to hatchery fish (Baldwin et al. 2005).  In light of the political battle that would ensue over a large-scale walleye reduction program in Lake Roosevelt, the managers believe the best strategy is to manage walleye through liberal harvest regulations while we try different kokanee release strategies that may potentially address more than one of the factors affecting hatchery kokanee survival, such as entrainment due to reservoir operations.

ISRP Comment-The role of rainbow trout:  Regarding rainbow trout, the intent is to increase the level of netpen rearing by about 50%, shifting from 550,000 fish released annually to about 750,000. Benefits to anglers and fish managers clearly exist, but what are the risks? In Idaho's Lake Pend Oreille, rainbow trout are emerging as the greatest predator on kokanee. To what extent would kokanee in Lake Roosevelt be impacted by the proposed increase in rainbow trout production? 

Rainbow trout are opportunistic feeders, feeding on the most abundant food source available.  Diet data has been collected over 15 years in Lake Roosevelt and has shown that rainbow trout were primarily zooplantivorous in Lake Roosevelt (Cichosz et al. 1997; Griffith et al. 1995; Lee et al. 2006).  Diet data collected in 2004 was similar to previous years and indicated zooplankton, primarily large sized Daphnia, was the primary food source for rainbow trout in Lake Roosevelt (Ria value of 57.8% Daphnia; Lee et al. 2006), whereas fish (Cottids, Centrarchids, Percids, Salmonids and unidentified fish) comprised only 4.6% (Ria value; Lee et al. 2006).  Evidence for limited piscivory in rainbow trout, and on salmonids in particular is emphasized by the diet data from 2000 through 2004 (Table 1), which shows that Salmonidae have been identified in the stomach contents of only one rainbow trout out of a total of 613 stomachs (Table 1).  Spokane stock rainbow have been found to be predominantly insectivores/zooplanktivores in most of the lakes where they have been stocked in eastern Washington (Jeff Korth, Curt Vail, Chris Donley WDFW, personal communication).  This is most likely due to their maturation timing (mature at age 3) and relatively small terminal growth length (maximum, 600 mm).  This is in direct contrast to Lake Pend Oreille, where the rainbow are large pelagic predators, long lived, and large bodied.  While both are rainbow, the Spokane stock type does not exhibit the same foraging and life history patterns akin to Gerrard rainbow trout. 
Table 1.
Relative importance (Ria) values of diet items from hatchery rainbow trout collected by boat electrofishing at Lake Roosevelt, WA (2000-2004).

	Year
	2000
	2001
	2002
	2003
	2004

	# Fish Sampled
	n = 43
	n = 58
	n = 212
	n = 112
	n = 188

	Diet Category
	Ria
	Ria
	Ria
	Ria
	Ria

	Zooplankton
	46.89
	45.36
	45.52
	55.16
	57.78

	Insects
	24.61
	28.92
	28.50
	13.79
	3.97

	Non-salmonids
	0.00
	0.51
	0.86
	0.59
	1.09

	Salmonidae
	0.00
	0.00
	0.00
	0.00
	0.20

	Unidentified fish
	1.25
	0.88
	0.13
	0.26
	3.35

	Other
	27.24
	24.32
	25.00
	30.20
	33.61

	Grand Total
	100.00
	100.00
	100.00
	100.00
	100.00


Additional support for limited predation effects on kokanee by stocked rainbow trout lies in the spatial separation that exists between rainbow trout and kokanee in Lake Roosevelt.  Limnetic, vertical fish distribution data collected by Washington Department of Fish and Wildlife from 2001-2003 indicated that rainbow trout and kokanee salmon had limited spatial overlap (Baldwin et al, 2006; Baldwin and Woller 2006), which reduces the potential of rainbow trout and kokanee salmon interactions.

Harvest data collected by the LRFEP have shown that the rainbow trout net pen program is primarily a put and take fishery.  Rainbow trout are released in the spring as post yearlings (approximately 8 inches at release).  Recruitment data indicated that 84.7% of the Spokane stock rainbow trout are harvested within 12 months of release (Figure 2).  This holds true for the other types of rainbow trout used in Lake Roosevelt, with 69.6% of the redband trout stock being harvested within 12 months, and 60.8% of the Spokane stock triploids being harvested within 12 months (LRFEP unpublished data).  Further, past harvest data for Lake Roosevelt have shown that harvest levels have increased dramatically over the past 25 years (about 1000 rainbow trout per year in the 1980’s to between 83,283 and 277,231 rainbow trout per year from 2000-2004; Lee et al. 2006).
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Figure 2:  Harvest levels for rainbow trout stocked in Lake Roosevelt over the first 57 months after release.

The Lake Roosevelt managers have determined that while ISRP concerns on potential impacts by rainbow trout predation exist elsewhere, predation on kokanee by rainbow trout will not be an issue in the Lake Roosevelt ecosystem.  Based on limited piscivory seen for rainbow trout in the reservoir, the short time fish are in the fishery, the stock used (Spokane stock; derived from McCloud River), and the clear benefits to anglers, managers believe increasing rainbow trout production will not negatively impact kokanee survival and will benefit the Lake Roosevelt fishery.

ISRP Comment-Kokanee:  The gist of the kokanee situation is that the project is trying to counteract the extremely poor results from stocking hatchery kokanee mainly by trying "fixes" of the hatchery and stocking program--and some changes in harvest regulations. None have been adequate yet, and it is far from convincing that any of those proposed will be effective. A new approach is noted in the proposal that would more closely mimic the wild kokanee population, and that appears a more defensible position. Reviewers suggest that project personnel should more vigorously investigate whether it is reasonable to try to have a kokanee fishery in the lake, other than that provided by wild (naturally reproducing) fish. All evidence to date indicates that artificial production of kokanee for this lake is futile (and probably a great waste of money) and should be stopped until the walleye population is managed appropriately (which probably cannot be done) and until lake water levels can be better managed for kokanee spawning. Reviewers welcome, but do not require, feedback on hatchery kokanee. 


The Lake Roosevelt managers would like to respectfully point out that they have examined the “reasonableness” of trying to produce a kokanee fishery in Lake Roosevelt.  Kokanee salmon was the species chosen by managers to mitigate for the millions of salmon and steelhead extirpated from the upper Columbia River above Chief Joseph and Grand Coulee Dams for two reasons.  First, managers felt that kokanee salmon would be the best choice for the reservoir because they would have less of a tendency to smolt, potentially limiting entrainment losses.  Secondly, two managers of the waters above Grand Coulee Dam are the Spokane Tribe of Indians and the Colville Confederated Tribes.  They are culturally and historically tied to salmon and feel strongly that the species used to mitigate for lost salmon and steelhead should be a salmon.

While managers acknowledge that the kokanee program has not been as successful as desired, they do not feel the entire program has been the failure the IRSP intimates.  Evidence to date has demonstrated that walleye are not the only limiting factor for hatchery kokanee.  Adaptive management actions based on numerous assessments included; releasing fish following the start of the spring refill to reduce entrainment, moving kokanee away from predator traps, releasing fish in upper reservoir tributaries, and increasing the overall number of fish released.  Managers have developed a 10 year plan that identifies strategies designed to mimic wild kokanee life history strategies and the emigration of kokanee from Canada, which the managers feel is central to the successful development of a kokanee fishery in the reservoir.  Managers feel the strategies outlined in the Guiding Document (McLellan 2005) are well designed and appreciate that the ISRP believes the new direction the kokanee program is taking in Lake Roosevelt is defensible.  

The LRFEP began implementation of the plan identified in the Guiding Document in 2004 and proposes to continue collecting data to examine the feasibility of the redesigned kokanee strategies.  Over the next 10 years, managers plan to continue planting fry and fingerling kokanee upstream in creeks to reduce the potential effects of entrainment and allow fish to escape predation pressure experienced through direct releases in the reservoir.  Additionally, we plan to examine emigration of kokanee into Lake Roosevelt from Canada and movements of wild kokanee in the reservoir.  During this time, we plan to monitor predator populations in the reservoir and determine effectiveness of management strategies for walleye, smallmouth bass and other predators.  These data will assist managers with better implementation of kokanee release strategies during the 10 years of fry and fingerling releases.  Current management direction within the Program is to attempt these strategies over the next 10 years and if those kokanee release strategies do not work, to formalize agreement amongst managers to reduce kokanee production to levels supporting only the strategies that were shown to be successful, to shift current supplementation strategies away from kokanee by increasing rainbow trout production, and to review other alternatives to return salmon to the upper Columbia River.   

Managers propose to continue successful kokanee releases in Lake Roosevelt, including the direct water releases at Fort Spokane.  Data collected from the Annual Two Rivers Trout Derby has shown that more than 62% of the fish captured in 2002, 2003 and 2004 were hatchery origin kokanee (Lee et al. 2006).  Of the hatchery kokanee captured, more than 50% were from the direct water releases at Fort Spokane in both 2001 (n=47) and 2002 (n=29; McLellan et al. 2004).  In 2003, 87% (n=337) of the hatchery kokanee captured were from the direct water releases at Fort Spokane (McLellan et al. 2004).  There is no doubt that this strategy is creating a kokanee fishery, with over 300 kokanee being captured in two days.  Currently, harvest numbers are limited in part by the regulation of no more than 2 kokanee per day per angler.  If harvest regulations were liberalized, harvest would potentially increase in Lake Roosevelt.
Table 2.  Number of teams registered, number (n), and percent relative abundance (RA) of kokanee salmon and rainbow trout of hatchery and wild origin harvested each year during the Two Rivers Trout Derby at Lake Roosevelt, WA (2001-2004).  (modified from Lee et al. 2006).

	Year 
	2004
	2003 
	2002 
	2001 

	Species/Origin
	(120 teams)
	(128 teams)
	(128 teams)
	(108 teams)

	
	n
	RA
	n
	RA
	128
	RA
	n
	RA

	Rainbow trout
	 
	 
	 
	 
	 
	 
	 
	 

	 
	hatchery
	949
	87.0%
	1,626
	79.9%
	447
	73.4%
	729
	79.4%

	 
	wild
	65
	6.0%
	42
	2.1%
	82
	13.5%
	0
	0.0

	
	Total
	1,014
	92.9%
	1,668
	82.0%
	529
	86.9%
	729
	79.4%

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Kokanee salmon
	 
	 
	 
	 
	 
	 
	 
	 

	 
	hatchery
	53
	4.9%
	338
	16.6%
	50
	8.2%
	88
	9.6%

	 
	wild
	24
	2.2%
	28
	1.4%
	30
	4.9%
	99
	10.8%

	
	Total
	77
	7.1%
	366
	18.0%
	80
	13.1%
	189
	20.6%

	Grand total
	1,091
	
	2,034
	
	609
	
	918
	


Currently, production goals for kokanee fry releases into Lake Roosevelt are limited by kokanee egg availability, increasing the need to meet the program goal of creating a self-sustaining kokanee fishery in Lake Roosevelt.  Availability of eggs from current sources has become precarious.  Lake Whatcom stock kokanee are slated to lose their disease free status, making them unacceptable for culture and release into Lake Roosevelt.  The Kootenay Lake fertilization program has improved Meadow Creek egg reliability; however, cost is expected to increase, ultimately decreasing the number of eggs available to the program.  Since management direction is to release as many kokanee fry into the designated release locations as possible, managers have been examining options for maintaining egg resources for Lake Roosevelt.  First is to continue purchasing as many Meadow Creek stock eggs as possible in order to promote a kokanee stock native to the Upper Columbia River, and which has been proven to outperform the Lake Whatcom stock (McLellan et al. 2004).  Second, a pilot egg collection program in Lake Roosevelt was initiated in 2005.  Half of the available females were spawned, producing approximately 15,000 eggs for hatchery use.  These efforts will continue in the future with hopes of developing a stock comprised of Lake Roosevelt kokanee.  Finally, we support projects examining alternative egg sources.  The most promising prospect for kokanee eggs for Lake Roosevelt is a run of hatchery-stocked kokanee returning to Northrup Creek in Banks Lake.  Washington Department of Fish and Wildlife plan to design protocols to collect the eggs.  We encourage the Northwest Power and Conservation Council and the Independent Scientific Review Panel to support funding for the Banks Lake Fisheries Evaluation Program in order to complete this work.

In addition to promoting the sport fishery, another objective of our fishery enhancement program at Lake Roosevelt was to restore a functional ecosystem.  Kokanee are a suitable species for this effort because they have potential to connect aquatic and terrestrial food webs much in the way salmon used to.  For example, kokanee and rainbow trout stocking has contributed to increases in bald eagle abundance in Lake Roosevelt since stocking began in 1986.  The first bald eagle nest on Lake Roosevelt was observed in 1987 (SAIC 1996; Murphy 2000).  By 1995, the number of eagle nests increased to 11 (Murphy 2000).  By 2000, 24 nesting sites (21 occupied) were counted (Murphy 2000).  We know that kokanee have contributed to this increase because in a study conducted from May to July 1999, kokanee accounted for 23% of the prey (n=11 of 53 items) delivered to the bald eagle nests in Lake Roosevelt (SAIC 1996).  During that same interval, relative abundance of kokanee collected in electrofishing surveys was 3% of all the fish collected.  

ISRP - Other comments:  In its most recent review the ISRP stated "the Panel remains concerned that the project does not seem to focus on monitoring specific effects from other projects (other projects list this project as the M&E for their work), but rather just conduct a general fish population monitoring in the reservoir." That concern over lack of strong connections still applies.

The final comment the Lake Roosevelt Fisheries Evaluation Program would like to address deals with the projects this program is tasked with completing monitoring and evaluation for, as there appears to be a mild level of confusion.  Currently, this program evaluates the Lake Roosevelt artificial production program.  The projects included under our monitoring umbrella currently include the Spokane Tribal Hatchery (BPA 1991-046-00), Sherman Creek Hatchery (BPA 1991-047-00), Lake Roosevelt Net Pen Program (BPA 1995-009-00), Colville Trout Hatchery Redband Trout project (not presently funded by Bonneville Power Administration) and the Ford Trout Hatchery for Lake Roosevelt releases only (partial funding under BPA project number 2001-029-00, remaining is a cost share with WDFW).  Additionally, the Program works in conjunction with the Chief Joseph Kokanee Enhancement Project (BPA 1995-011-00) to monitor hatchery releases in Big Sheep Creek.  All other aspects of that project are monitored by the project proponents.  We work closely with the Chief Joseph Kokanee Enhancement Project, the Lake Roosevelt Rainbow Trout Habitat Improvement Project (BPA 1990-018-00), and the Lake Roosevelt White Sturgeon Recovery Project (BPA 1995-027-00) but do not complete monitoring and evaluation for these projects outside what has already been identified.

The Lake Roosevelt Fisheries Evaluation Program does assess specific effects from the artificial production projects.  The reservoir-wide creel survey, annual kokanee collections and limnetic fish assessments are specifically designed to assess the performance of hatchery fish within the reservoir and factors limiting survival and growth of hatchery fish.  In addition to the performance of hatchery fish, the program is tasked with assessing hydro-operation and hatchery impacts on the ecology of the reservoir.  Long term monitoring of fish populations and lower trophic levels are designed to collect data that will be used in modeling efforts and other types of analyses to guide management actions. The wild kokanee emigration and movement studies proposed will allow managers to better understand wild kokanee in Lake Roosevelt, which will enable them to develop strategies that mimic wild fish.
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