February 22, 2001

Attention: Kendra Phillips

Response to ISRP

Northwest Power Planning Council

851 SW 6th Avenue, Suite 1100

Portland, OR 97204

Kalispel Resident Fish Project

Project # 199500100

Dear Ms. Phillips: 

In the ISRP preliminary review of fiscal year 2002 project proposals for the Mountain Columbia Province, several items were identified for additional clarification in regards to this project.  Provided below are specific comments by the ISRP and responses by the Kalispel Natural Resource Department (KNRD) followed by a general response pertaining to tributary assessment and enhancement.  Literature cited is provided in Attachment A. 

Specific Comments

ISRP Comment:


“A response is needed.  Prior ISRP concerns regarding the effectiveness of a largemouth bass hatchery were reinforced by the presentation.”

KNRD Response:


Prior ISRP concerns regarding the effectiveness of a largemouth bass hatchery are based upon supplementation efforts that have been ineffective in most parts of the country. The Kalispel Tribal Hatchery has only been in operation for four years.  It took brood fish that were collected in 1997 a year to acclimate to a hatchery.  This was anticipated.  In 1999, 242,000 largemouth bass fry were successfully hatched and transferred to rearing sloughs.  However, during high water the fish escaped while the reservoir elevation exceeded the height of the rearing slough dams. This problem was addressed shortly thereafter with the addition of fine mesh nets above the dam.   Many hatcheries experience mechanical and biological problems during early years and the Kalispel Hatchery has as well, but as problems arise they are addressed and fixed.   

While there are some bass supplementation programs that have not met their goals and are considered ineffective, there are some bass supplementation programs that have been proven successful. Buynak and Mitchell (1999) reported that fin-clipped largemouth bass were stocked annually in 3,050-acre Taylorsville Lake, Kentucky in the fall from 1988 to 1992 at densities ranging from 9.8 to 27.8 fish/acre.  In 1993, after 5 years of stocking, the stocked largemouth bass accounted for 37.6% (<8.0 in), 18.2% (8.0-11.9 in), 24.1% (12.0-14.9 in), and 14.9% (>15.0 in) of the various size-groups and 24.5% of the total electrofishing catch.   Contribution of stocked bass to the fishery also declined rapidly after 1995, 3 years after stocking ceased.  In Chatfield Reservoir, Colorado, largemouth bass were hatchery reared to one year of age using intensive and extensive culture from 1978 to 1981. Subsequent samples of age 2 bass in the reservoir composed 12%, 59%, and 59% of the population, during sample years 1980, 1981, and 1982 respectively (Kreiger and Puttman 1986). Increases in the age two class fish were directly attributed to hatchery supplementation. In Oklahoma, stocked bass constituted 76% and 72% of the 1980 year class through the first two growing seasons in Liberty and Wiley Post lakes respectively (Boxrucker 1986). Supplemental stocking of largemouth bass fingerlings in Lake Lawtonka in southwestern Oklahoma appeared to increase the number of fish reaching the quality length of 300 mm (Boxrucker 1984). Fieldhouse (1971) reported that stocked largemouth bass averaging 190 mm in length constituted 18% of that year class, four years after stocking.

ISRP Comment:


“It remains unclear from the proposal and the presentation that the productivity of the reservoir is, or will be, amenable to a largemouth bass hatchery.”

KNRD Response:


The Upper Columbia United Tribes (UCUT) Fisheries Center conducted a three-year baseline assessment from 1988 to 1990 in the Box Canyon portion of the Pend Oreille River (Ashe and Scholz 1992).  The objective of this study was to examine the existing fishery, identify fishery improvement opportunities and recommend fishery enhancement projects.  Baseline data assessed population dynamics, growth rates, feeding habits, behavior patterns and factors limiting the fishery.  

Based on population estimates and relative abundance surveys, yellow perch were the most abundant species in the Box Canyon Reservoir, ranging from 42% to 45% of the total fish abundance.  Pumpkinseed composed 16% of the total followed by tench (9%) and largemouth bass (8%).  One of the reasons for an overabundance of yellow perch in the river is low angler interest and harvest.  Three of the 419 (0.72%) anglers interviewed during the study were fishing for perch.  The main reason for low popularity and harvest rates of perch is their small size.  The perch population in the reservoir is stunted.  Yellow perch captured during the survey ranged from 24 mm to 280 mm with an overall average length of between 149mm and 151mm.  Although yellow perch in the Pend Oreille River start out at about the same size as perch from similar systems, growth rates of Pend Oreille perch were much lower at every annulus.  

The assessment identified several factors within the reservoir that limited the fisheries opportunities within Box Canyon Reservoir. Largemouth bass are currently the largest sized gamefish in the Pend Oreille River that provide a recreational and subsistence fishery.  Some of the factors resulting in a low biomass of largemouth bass in the Pend Oreille River include water elevation fluctuations that result in decreased spawning success.  Low water temperatures, late spawning time and lack of cover during the winter result in low overwinter survival rates for age 0+ bass.  This results in an inadequate recruitment of largemouth bass into the system.  Age 0+ fish are particularly susceptible to winter stress because they often have to face their first winter with reduced energy stores and a smaller body size than older conspecifics, which may lead to increased mortality due to starvation and predation (Henderson et al. 1988; Shuter and Post 1990; Thompson et al. 1991).  Winter mortality of age 0+ largemouth bass has been reported to be size dependent, with smaller young experiencing higher mortality (Shelton et al. 1979; Toneys and Coble 1979). Miranda and Hubbard (1994) indicated that winter survival of age 0+ largemouth bass smaller than 126 mm (TL) was affected by the presence of predators, whereas longer fish were largely unaffected.  They also suggested that survival of small largemouth bass was enhanced by shelter availability.  Fullerton et al (2000) found that winter severity (temperature, duration, and photocycle), geographic origin, food availability, and initial body size likely influence growth, survival, and therefore, recruitment of age-0 largemouth bass.  They also found that largemouth bass from 33oN suffered high mortality in the high-latitude winter.  
The average back-calculated length of age 1 largemouth bass from Box Canyon Reservoir was 3.2 in (81.6 mm). In comparison, the median length of age 1+ largemouth bass, based on 31 studies on various waters across the U.S., were 4.5 in (114 mm) (Zweiacker et al. 1973). The mean annual scale increment for age 2+ bass from Box Canyon Reservoir was larger than that of age 1 fish although growth of largemouth bass from Box Canyon Reservoir was significantly less than other bass populations studied in the Northwest (Rieman 1987; Bennett and Hatch 1991). The increased growth of ages 2 and 3 bass may be a result of bass attaining a length where they are able to shift from a zooplankton and invertebrate diet to a higher energy piscivorous (fish eating) diet. Although growth of ages 4 and 5 largemouth bass from Box Canyon Reservoir declined, growth was still greater than any of the populations compared, including bass from Nebraska and Missouri. 
It appears that bass growth and recruitment is also limited due to competition with yellow perch for zooplankton during the first few years of life.  Ouedraogo (1991) reported similar results for his feeding habit study on largemouth bass in the Pend Oreille River, suggesting the slow stunted growth of young-of-the-year bass was a result of competition for food resources with sunfish (yellow perch, pumpkinseed and black crappie).  

At about age 3+ to 4+, bass became primarily piscivorous and at this time yellow perch were the primary food item in their diet (Ashe and Scholz 1992).  A definite change in bass growth was seen at the same age this change in diet was observed.  At about age 4+ bass gained 100g a year.  At age 6+ and older, bass can handle larger fish and therefore showed and increase in weight of over 200 g a year. Despite the limiting factors, quality sized (>500mm) largemouth bass were often captured.  Since yellow perch were the most abundant fish species in the reservoir food availability does not present a problem.  
Results of the three year baseline study concluded that the bass population in the river has room for expansion and there is adequate habitat for a larger population.  Current production of largemouth bass in the river was estimated by constructing a population model from data collected during the study.  A model of the population was constructed based on population estimates, relative abundance of each class and estimated mortality rates (Ashe and Scholz 1992).  

Based on the 7400 acre area of the reservoir, production of age 1+ and older fish was 7.7 lbs/acre (8.6 kg/ha) in 1989 and 7.8 lbs/acre (8.7 kg/ha) in 1990.  Calculated biomass for fish of a harvestable size (245 mm or 10 inches) was 5.5 lbs/acre (6.2 kg/ha) in 1989 and 5.8 lbs/acre (6.5 kg/ha) in 1990.  A quality bass fishery is considered to produce 15-20 lbs/acre (Hisata, WDW, personal communication 1988).  The Pend Oreille River currently produces less than half that.  It appears that there is adequate food supply and habitat available in the Pend Oreille River to support a larger population, however recruitment remains a limiting factor to population expansion.  The estimated size of the age class 1+ in 1989 and 1990 was approximately 150,000.  In order to enhance the bass fishery to “quality” production we estimate it will be necessary to double this number.  The goal, based on recommendations for enhancing the largemouth bass population is to contribute 150,000 age 1+ fish at 150 mm into the population annually.  

With an outproduct of 150,000 bass fingerlings, stocking rates would be approximately 20 fry/acre.  Stocking ratios of 100 largemouth bass fingerlings per acre are commonly accepted around the U.S. as indicative of approximate carrying capacity, depending on fertility of the water and forage availability (Fletcher, WDW, personal communication 1988).  Therefore, stocking rates recommended for the Pend Oreille River are substantially lower than common practices in other U.S. lakes and reservoirs
The University of Idaho conducted a similar study as UCUT from 1989 to 1990 to evaluate the fish community in Box Canyon Reservoir, sloughs and major tributaries and Power Lake (Bennett and Liter 1991).  For Box Canyon Reservoir, yellow perch, pumpkinseed, and largemouth bass were game species highest in relative abundance, while northern squawfish, tench, and largescale sucker were the most abundant non-game species.  Overall, yellow perch was the most abundant species in Box Canyon Reservoir but contributed little to the sport fishery.  Largemouth bass comprised about 6% of the fish community. Age, growth, and mortality analyses were conducted on largemouth bass, yellow perch and black crappie. Scale increments of age 1 largemouth bass showed slow growth, while age 5 fish exhibited faster growth than bass from nearby populations in Washington and northern Idaho and two reservoirs in Nebraska and Missouri.


The study indicated that increased fisheries management will be required to improve the quality of the sport fishery.  One management possibility to enhance weak year-classes would be to provide artificial recruitment after the first winter. This would circumvent the apparent high mortality that occurs during the first year. Off-site rearing may have potential to enhance the number of largemouth bass within Box Canyon Reservoir.

ISRP Comment:


“This should be considered an experiment.  The response should lay out the bass hatchery as an experiment with milestones and performance standards to determine success or failure.”

KNRD Response:    
In 1987, the Northwest Power Planning Council (NPPC) amended its Columbia River Basin Fish and Wildlife Program to include a resident fish substitution policy. This policy called for substitution of resident fish in areas where anadromous fish historically occurred, but were blocked with the construction of the Chief Joseph and Grand Coulee Dams. One of the first projects adopted by the NPPC was the “Assessment of fishery improvement opportunities in the Pend Oreille River within the boundaries of the Kalispel Indian Reservation” (Ashe, et al. 1991). The purpose of this three-year study was to establish baseline information of existing fish populations and habitat; and identify possible methods of improving fisheries within the reservoir. Recommendations from this study are proposed as resident fish substitution under the Northwest Power Planning Council’s 1987 Resident Fish Substitution Policy.

The assessment identified several factors within the reservoir that limited the fisheries opportunities within the Box Canyon reservoir. Some of these factors included water elevation fluctuations, lack of overwinter cover for age 0+ bass, and inadequate recruitment of largemouth bass into the system. The University of Idaho also performed a study during this time (Bennett and Liter 1991) and concurred with the above factors and proposed similar recommendations of the assessment study published by Ashe.

Based on these findings, biological objectives for largemouth bass were identified and incorporated into the NPPC’s program. The largemouth bass biological objectives are as follows.

· Increase the biomass of harvestable largemouth bass in the Box Canyon reservoir from the current 6 pounds/acre to an interim target of 8 pounds/acre by 2003 and a final target of 12 pounds/acre by the year 2008.

· Increase age 0+ largemouth bass overwinter survival from current levels of 0.4-3.9 percent to approximately 15-20 percent.

Specific recommendations or strategies to attain these biological objectives were also formulated and presented to the NPPC for approval and funding. These recommendations are as follows.

· Operate and maintain low-capital warm water hatchery constructed on the Kalispel Indian Reservation to produce 100,000 largemouth bass fry and 50,000 fingerlings for release into Box Canyon reservoir.

· Construct, operate, and maintain water control structures on the Pend Oreille wetlands wildlife project for the purpose of creating bass nursery sloughs.

· Construct, place, and maintain artificial cover structures to increase the amount of bass age 0+ fry winter cover in the Box Canyon reservoir. The purpose of the cover is to increase the overwinter survival of age 0+ largemouth bass.

· Monitor effectiveness of largemouth bass supplementation.

In 1996, construction activities commenced on the largemouth bass hatchery, located on the Kalispel Indian Reservation. The final completion date of the hatchery was November, 1997. Upon completion of the hatchery, largemouth bass will be gathered, spawned, and reared in the facility. The initial outplanting of juvenile largemouth bass into the Box Canyon reach of the Pend Oreille River is scheduled for the spring of 1998. In summer of 1999, the hatchery staff was able to produce 242,000 largemouth bass fry for release. 

The goals of this project are to facilitate the production and rearing of juvenile largemouth bass for supplementation and thereby increase the production of harvestable bass. The Kalispel Tribal Hatchery is designed to produce 100,000 fry and 50,000 fingerling-sized largemouth bass. The initial project goals or objectives included the following:

· Assembly of hatchery life support system,

· Prepare hatchery Operation and Maintenance manual.

· Develop egg collection, broodfish spawning, and egg collection techniques.

· Develop fry and fingerling rearing methods.

· Identification of outplanting location within the reservoir.

· Monitor the effectiveness of hatchery supplementation.

The early objectives of the hatchery were directed towards the development and construction of the hatchery operation. Most of the predetermined procedures and tasks were outlined but untested. The first 2-3 years of operations dealt with testing these procedures and adjusting them as needed.

The hatchery project began December of 1997 and has three distinct elements: (1) Getting the hatchery online and operational, (2) Begin supplementation efforts and monitor supplementation strategies, and (3) estimating the total amount of biomass being contributed to the overall population. Currently, we are on the second step. Once supplementation efforts begin, we will begin monitoring our release strategies, production procedures, etc. in order to maximize our supplementation efforts.

The supplementation study is designed to estimate the performance standard of increasing overwinter survivability of hatchery-raised largemouth bass in the reservoir. Ashe and Scholz (1992) estimate the overwinter survival of age 0+ largemouth bass to be between 0.4-3.9 percent. The goal of this project is to increase the overwinter survival to approximately 15-20 percent through supplementation and the placement of overwinter cover. Once supplementation efforts are performed and suitable release strategies developed, the overall largemouth bass biomass in the reservoir will be studied. It is expected that at least 1 ½ - 2 lifecycles will be needed to sufficiently estimate overall success of the hatcheries biological objective of 12 lbs/acre. The average lifecycle for largemouth bass in the reservoir is 8-9 years. To date, this study is not developed. The supplementation study is listed below. Another approach for determining the hatchery success or failure is to conduct a population estimate. Currently this additional monitoring is a strategy the hatchery has not explored nor budgeted for future years.  However, if this were a method that would aid in determining the hatchery success or failure, the KNRD would do it based upon funding availability.

Kalispel Hatchery Supplementation Study

All hatchery-raised largemouth bass released into the reservoir will be marked with a coded-wire tag. The location of the tag will identify the particular release-size. All supplementation efforts shall be performed within a 20-30 mile stretch of the 57-mile long Box Canyon reservoir that currently provides suitable largemouth bass habitat. Specific outplanting locations will focus on areas currently supporting a viable largemouth bass population. A list of the outplanting locations along with stocking sizes are listed in Table 1, below.

Table 1.  Outplanting locations and release numbers
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Three different fish sizes will be released at each location. The first stocking will take place in early summer and will consist of approximately 100,000 fry (~55mm). The second stocking will take place in early fall and consist of approximately 45,000 fingerlings (~125mm). A third stocking will take place the following spring with approximately 5,000 fingerlings age 1+. Each group of fish will have its own distinctive mark that will indicate the specific release size.

Recapture rates of the different release sizes will be tested for significance using the Chi2 test of significance (distribution). All hatchery released fish recaptured during the study will be re-marked and released into the reservoir. The mark-recapture numbers will then be summed up for the entire sampling period (March-October). 



Chi2 = ( (Observed - Expected)2





        Expected

Each outplanting location will be sampled monthly (March-October) following release. Three ten-minute transects will be performed at each release site. Two transects shall be located on opposite banks within the slough and another located immediately downstream of the slough in the main channel. All areas will be sampled with a Smith-Root electro-shocking boat. Only largemouth bass will be sampled. A catch per unit effort (CPUE) will be calculated for each transect and release area.



CPUE =  (   Sample time  





Fish sampled

A Jolly-Seber model will be used to generate survival estimates for the hatchery-raised fish. The data gathered during the study will be entered into a computer-based program entitled “MARK”. This program utilizes a Jolly-Seber model to generate survival estimates. The survival rates between hatchery-raised bass and the native population will be compared, along with different survival rates between release sizes. Alpha value for type 1 error will be 0.1. 

The plot-level calls for each sampling area will be as follows:

1. Study name

2. Date

3. Time of day

4. Transect name and number

5. River elevations at Box Canyon, Albeni Falls, and Cusick

6. Water temperature

7. Crew initials

Only largemouth bass will be sampled within each transect. The specific measurements for each fish will be as follows:

1. Species

2. Total length (mm)

3. Total weight (grams)

4. Sex (if possible)

5. Other identifying marks

KALISPEL TRIBAL BASS HATCHERY

SUPPLEMENTATION STUDY

NULL HYPOTHESIS
Ho :  Survival release size 1 = Survival release size 2 = Survival release size 3

ALTERNATIVE HYPOTHESIS
H1:  Survival release size 1 > Survival release size 2 

H2:  Survival release size 2 > Survival release size 1

H3:  Survival release size 1 > Survival release size 3

H4:  Survival release size 3 > Survival release size 1

H5:  Survival release size 2 > Survival release size 3

H6:  Survival release size 3 > Survival release size 2

Release size 1 = Fry age 0+ (approximately 100,000 released)

Release size 2 = Fingerling age 0+ (approximately 45,000 released)

Release size 3 = Fingerling age 1+ (approximately 5,000 released)

EXPECTED INTERPRETATIONS

Increased survivability of hatchery-raised fish within the reservoir shall be the most important variable considered when deciding which stocking size best satisfies the biological objective of increasing the biomass of harvestable bass. Another factor involved in the decision criteria is the overall cost associated with each release size. Generally, the smaller the fish at the time of release, the lower the cost.

NULL HYPOTHESIS
(survival 1 = survival 2 = survival 3)

TRUE:   If all three release sizes exhibit the same types of survival, then the most cost effective method of release will be employed.

FALSE:  Go through alternative hypothesis key.

ALTERNATIVE HYPOTHESIS 1
(survival 1 > survival 2)

TRUE:   If release size 1 is more cost effective, then release size 1 will be employed. Note finding and go to hypothesis 3.

FALSE: Reject hypothesis, note finding, and go to hypothesis 2.

ALTERNATIVE HYPOTHESIS 2
(survival 2 > survival 1)

TRUE:   If release size 2 is more cost effective, then release size 2 will be employed. Note findings and go to hypothesis 3.

FALSE: Reject hypothesis, note finding, and go to hypothesis 3.

ALTERNATIVE HYPOTHESIS 3
(survival 1 > survival 3)

TRUE:   If release size 1 is more cost effective, then release size 1 will be employed. Note finding and go to hypothesis 5.

FALSE: Reject hypothesis, note finding, and go to hypothesis 4.

ALTERNATIVE HYPOTHESIS 4
(survival 3 > survival 1)

TRUE:   If release size 3 is more cost effective, then release size 1 will be employed. Note finding and go to hypothesis 5.

FALSE: Reject hypothesis, note finding, and go to hypothesis 5.

ALTERNATIVE HYPOTHESIS 5
(survival 2 > survival 3)

TRUE:   If release size 2 is more cost effective, then release size 2 will be employed. Note finding and go to hypothesis 6.

FALSE: Reject hypothesis, note finding, and go to hypothesis 6.

ALTERNATIVE HYPOTHESIS 6
(survival 3 > survival 2)

TRUE:   If release size 3 is more cost effective, then release size 3 will be employed. Note finding.

FALSE: Reject hypothesis and note finding.

ISRP comment: 

"No description of the type of structures placed was provided."

KNRD Response: 

 The type of structure implemented is selected to offset the limiting factors identified in the baseline habitat assessments.  The specific types of structures were chosen using guidelines from Rosgen (1996).   The following structures were implemented from 1996 to 1998:

Stream


Reach

Structure Types and Number Constructed
Cee Cee Ah Cr.
4

12 K-dams

Cee Cee Ah Cr.
5

11 cross logs and revetments

Cee Cee Ah Cr.
6

10 upstream log V-weirs

Indian Cr.

3

3 double wing deflectors

Indian Cr.

4

3 upstream log V-weirs


Browns Cr.

4

6 K-dams

Browns Cr.

9

3 single wing log deflectors, 3 upstream log V-weirs 

Fourth of July Cr.
8

6 upstream log V-weirs

Mineral Cr.

1

10 double wing deflectors

Whiteman Cr.

4

3 channel blocks, 6 log cover structures

Whiteman Cr.

5

8 vortex rock weirs

Whiteman Cr.

6

8 vortex rock weirs

Structure type descriptions from Hunter (1991) and Rosgen (1996):

· Channel block: Channel blocks consist of log cribs constructed at the upper and lower ends of side channel braids to consolidate flows into a single channel.  The cribs are placed slightly below the bankfull mark so the channel can be used as flood flow channels.

· Cross log and revetment: A lateral scour pool with cover at a naturally occurring bend in the channel is created with this structure.  The brace (cross) log is anchored into the stream bank and extends across the channel, oriented upstream approximately 45(.  The revetment log is pinned to the upstream end of the brace log and then to the stream bottom.  The brace log creates a scour pool while the revetment log provides cover and bank protection. 

· Double wing deflectors: The double wing deflector narrows the channel and increases velocity to promote the formation of a scour pool.  Two logs are anchored into opposite stream banks and oriented upstream approximately 45(.  The logs are cut to a length so that channel width is reduced 40% to 80%. 

· K-dam: This structure creates a mid-channel scour pool.  A single log, >16 inches in diameter, spans the entire channel.  Each end of the log is toed into the bank 4-6 feet.  Brace logs are placed at the downstream side of each end of the spanning log at approximately 45(.  The brace logs are anchored into the bank and stream bottom.

· Log cover structure: This structure incorporated a bank crib with a cover log.  The crib consisted of logs toed into the bank 4-6 feet and positioned perpendicular to the channel.  The logs anchored into the bank extended beyond the bank 18-24 inches.  Planks and woody debris were placed on top of the logs to provide cover.  

· Single wing deflector: Deflectors are used to direct streamflows to create or enhance pools, or to divert flow away from unstable banks.  A single log is anchored into the stream bank, usually oriented upstream 45(, and pinned to the stream bottom.

· Upstream log V-weir: This structure creates a mid-channel scour pool.  Two logs are anchored into each bank 4-6 feet and oriented upstream at approximately 45(.  The upstream ends of the logs are pinned together and both logs are pinned to the channel bottom.

ISRP comment:

 " It was evident from the results presented that the structures did not in most cases result in an increase in native trout, but did in some cases benefit non-native salmonids."

KNRD Response: 

 The data presented were from only two and three years of monitoring.  Hunt (1976) suggests that projects targeting natural populations probably require 6-7 years to produce population changes. Young et al. (1999) present cutthroat trout density estimates when examining the effects of two different logging treatments.  In the control section, cutthroat density ranged from 0.15 to 0.37 fish/m2 in a three-year period.  Platts and Nelson (1989) studied allopatric populations of cutthroat trout in two streams from 1975 to 1985.  Densities in the two streams fluctuated 448% and 772% over that time period.  When discussing problems associated with long term restoration monitoring, Kershner (1997) states that, "Part of the problem is that much restoration implemented today may not yield significant benefits for years or even decades".  The Tribe believes that more monitoring needs to be performed before an accurate assessment of instream restoration success or failure can be determined.  In the end, we will likely see individual instances of success and failure.  However, through our failures and those presented in literature, we will learn to adapt and failures will become infrequent.  It is premature to abandon instream restoration as part of our recovery plan based on 2-3 years of monitoring.  The Tribe agrees that structures in some streams benefited only non-native salmonids.  In the future, the non-natives will be eradicated and replaced with translocated native species.  

Results from baseline habitat surveys show a general trend: large woody debris densities are low and substrate embeddedness is high.  As a result, winter and spawning habitat appear to limit native populations. High embeddedness decreases the amount of winter habitat available for salmonids (Bustard and Narver 1975; Griffith and Smith 1993).  Translocation of native trout is likely to fail if the receiving stream has habitat that will not support a population. When examining translocations of greenback cutthroat trout, Harig et al. (2000) found that some translocations appear to have failed because the habitat in the receiving streams was unsuitable.

Increases in native trout populations were not observed in some restoration areas because few native fish remain.  In the Cee Cee Ah Creek watershed (which includes Browns Creek), only seven cutthroat trout have been observed in the restoration areas since 1996.  Habitat degradation and interspecific competition with brook and brown trout have severely depressed the cutthroat population.  In 1996, the Tribe and the U.S. Forest Service jointly initiated a project to remove brook trout in upper Cee Cee Ah Creek by electrofishing.  Upper Cee Cee Ah Creek is isolated from the lower creek and Browns Creek by a natural falls.  The project was started in 1996 and then suspended shortly thereafter because a technician captured what was thought to be a bull trout or possible hybrid.  Genetic analysis determined that the fish was a brook trout.  In the summer of 1997, brook trout were observed during snorkel surveys of the treated areas.  Therefore, the project was terminated because it appeared that electrofishing would not effectively eradicate the brook trout population.  


The Cee Cee Ah Creek watershed has been identified by area fishery managers as a core watershed for recovery of native species.  It is important to the Tribe as a historical fishery and because it is one of two perennial streams that flow through the reservation.  Federal, state, and tribal land ownership is relatively high in the watershed.  Therefore, the potential to restore watershed processes is higher than the many watersheds in the lower Pend Oreille that have checkerboard land ownership.  The management plan for the Cee Cee Ah watershed includes non-native fish removal along with habitat restoration.  Phase 1 of the fish removal project is scheduled to be implemented in 2001.  Upper Cee Cee Ah Creek will be chemically treated by personnel from the Washington Department of Fish and Wildlife.  Prior to treatment, the stream will be electrofished to remove cutthroat trout.  Captured cutthroat trout will be transferred to Browns Creek.  Post treatment monitoring will occur for at least one year to ensure that treatment was successful.  Phase 2 of the fish removal project entails chemically treating Browns Creek after cutthroat are captured and relocated to the previously treated section of Cee Cee Ah Creek.  

In addition to the five reaches where habitat restoration was implemented through this project, restoration has been completed in two additional reaches in Browns Creek and one reach in Cee Cee Ah Creek.  Future restoration work will include addressing eroding banks in lower Cee Cee Ah Creek. 


Although increases in native fish densities have not been observed in the Cee Cee Ah watershed restoration sites, non-native species densities have increased in 4 of the 7 sites.  The mean decrease in sites with declined density is 33% while increases averaged 198%.  We expect that improved habitat conditions will benefit re-established cutthroat trout populations once non-native species are removed.  

ISRP comment:

 " What evidence will indicate that habitat is limiting the population and needs to be enhanced?"

KNRD Response:

 Whether cutthroat populations are impacted by non-native fish through competitive displacement or habitat degradation (with non-natives simply filling in the void) is unknown.  Of the 150 reaches surveyed by the Tribe, 67 reaches contained cutthroat trout.  Brook trout were present in over 50% of those 67 reaches; however, the 8 highest cutthroat densities were observed in reaches absent of brook trout.  This suggests that interspecific competition may be impacting cutthroat trout populations.  However, we have also observed low densities in isolated populations.  Hilderbrand and Kershner (2000) estimated minimum stream lengths and abundances to maintain isolated cutthroat populations.  Of those reaches we surveyed that contained isolated populations of cutthroat, 35% had abundances lower than the minimums that Hilderbrand and Kershner proposed (each stream also had reaches higher than the minimum).  Low densities in reaches with isolated populations suggests that habitat is limiting the population.    

To determine what habitat attributes may be limiting, summarized baseline data for are compared to threshold values suggested by Hunter (1991) and MacDonald et al. (1991).  Tributary reaches are ranked by the number of threshold values that are exceeded.  Reaches with the most habitat attributes exceeding threshold values are examined first.  If those reaches have a correspondingly low fish density, then they are considered for restoration. 

ISRP comment:

 " From the site visit, the LeClerc looks like an appropriate site for restoration and enhancement of westslope cutthroat populations.  However, the proposal was not as convincing."

KNRD Response:

 Instream structures have been placed Whiteman, Mineral, and Fourth of July creeks.  Riparian exclosures have been constructed in Whiteman, Fourth of July, and Middle Branch LeClerc riparian areas.  These are all within the LeClerc Creek watershed.  Future projects in the watershed with secured funding include slope stabilization, road obliteration with floodplain restoration, and brook trout removal.  

ISRP comment:  

"Section 5 Objective 1. What is the purpose of determining species distribution and abundance?  How are the results interpreted?"

KNRD Response: 

We propose to conduct additional baseline habitat and fish surveys.  Currently, less than 20% of the tributaries in the lower Pend Oreille River sub-basin have been surveyed by the Tribe or other agencies.  Determining species distribution and abundance is key to future fisheries and other resource management.  Identifying watersheds with resident fish populations will guide management activities.  Conservation strategies will be determined based on native fish distribution and abundance. Core watersheds, where future conservation and restoration efforts will be focused, are identified using species distribution and abundance information.  Other factors considered when designating core watersheds include: 1) non-native fish distribution and abundance, 2) relative stream habitat condition, 3) land ownership, and 4) connectivity of the watershed.  Results will identify species and densities of fish present in the snorkel station.

ISRP comment: 

" Page 5, Goal 1: How will project personnel know when the goal is met?"

KNRD Response: 

See the following response.

ISRP comment:

 "Page 5. Goal 1, Objective 1: How will project personnel know when adult escapement is well distributed? What are the criteria for defining a “healthy spawning population” and how far are these populations from that level at present?

KNRD Response: 

The goals and objectives in question are those listed in the Pend Oreille Sub-basin Summary and were referred to in the Kalispel Resident Fish proposal.  At this time, those goals and objectives have not been defined quantitatively.  The Northeastern Washington Bull Trout Recovery Team will establish criteria for distribution and population requirements for recovery of bull trout.  Since the sub-basin summary is a working document, recovery criteria will be defined by the Pend Oreille Sub-basin committee in the final sub-basin plan.

Less than 20% of the sub-basin tributaries have been surveyed.  Determination of species distribution, abundance, and the amount of suitable tributary habitat continues to be assessed through habitat and snorkel surveys.  Once tributary assessments are complete throughout the sub-basin and recovery criteria are defined by the sub-basin committee, we can determine how far we are from meeting population objectives.  

General Response for Tributary Assessment and Enhancement

The tributary assessment and enhancement portion of this project is a fundamental part of restoring native fish populations in the Lower Pend Oreille sub-basin.  However, many other processes and efforts work toward recovery.  The Tribe believes that restoration on a watershed scale needs to occur to ensure recovery of native fish.  However, since the Kalispel Reservation encompasses a very small area within the sub-basin, the Tribe’s influence in land management decisions that impact native species and their watersheds is limited.  We are involved in many on the ground projects and policy processes that strive to protect and restore the structure and function of our tributary watersheds.  The Tribe provided comments to both the Washington Forest Practice Board and the U.S. Fish and Wildlife Service stating that the proposed new rules in Forest and Fish are not adequate enough to protect aquatic resources.  These new rules would govern forest practices on state and private lands.  Tribal staff is involved in monitoring and consultation for forest practices and water quality issues in the sub-basin.  The Tribe provides comments on all projects or processes within the sub-basin that may effect native fish and their watersheds.  These include Biological Opinion for Albeni Falls Dam, Stimson Conservation Agreement, and the Plum Creek HCP.  

Through a settlement agreement pertaining to an amendment to an existing license, the Tribe received $870,000 from the Pend Oreille Public Utility District (PUD) #1.  The work is to conduct fish habitat assessments and restoration in tributaries to Box Canyon Reservoir from 1999-2001.  The PUD project compliments the Kalispel Tribe Resident Fish Project and will help to accomplish the goals identified in the Pend Oreille Subbasin Summary. PUD funded restoration in the initial year of the project (1999) was implemented from recommendations developed from the Kalispel Resident Fish Project. The Kalispel Tribe is also very involved in the relicensing of Box Canyon Dam, but also will be involved in the relicensing of Boundary Dam (license expires 2011).
The Tribe is also involved in the development of the Northeastern Washington Bull Trout Recovery Plan.  A staff member is also a member of the overall recovery team, which oversees recovery across five states and the five distinct population segments. 

Through the State of Washington Salmon Recovery Funding Board (SRFB), the Tribe was recently awarded funding to rehabilitate an abandoned road section and stabilize a large cut-slope that is estimated to be contributing 85% (237 tons/year) of the channel sediment in lower East Branch LeClerc Creek.   In addition, the WDFW and U.S. Forest Service received funding through the SRFB for a brook trout removal and riparian planting/fencing project on Middle Branch LeClerc Creek.  The Tribe and U.S. Forest Service have also secured funding and in-kind labor from Trout Unlimited for various stream restoration projects the past several years.   

The Tribe recognizes that instream habitat restoration is a temporary solution to habitat degradation and that recovery will only occur when future human impacts are minimized and watershed processes are restored.  However, watershed restoration will not yield significant improvements for years or decades.  The Tribe also recognizes that some of the native fish populations will not persist for years or decades.  Baseline habitat surveys have indicated that streams are lacking complexity due to low woody debris densities and excess fine sediment.  In some watersheds, individual native fish sightings are rare or populations are isolated in small tributaries.  We have seen populations extirpated in the last decade.  For instance, one cutthroat trout was observed in Middle Branch LeClerc Creek (upstream of an impassable culvert) during a pre-assessment snorkel survey in 1997.  In 1999, stations were snorkeled in eight reaches and no cutthroat were observed.  Degraded habitat, a result of cattle grazing and roadbed impingement, and competition from brook trout are the cause of the apparent extirpation of this cutthroat population.  

Much effort has been expended to improve habitat conditions in Middle Branch LeClerc Creek.  The U.S. Forest Service and the Tribe, with partial funding through this project, have constructed three riparian exclosures on the Middle Branch.  The exclosures have yielded significant results to the habitat and brook trout densities.  In 1999 densities in the exclosures were very high (>140 fish/100 m2) and nearly double the density of any other reach.  Through funding awarded by the SRFB, the Washington Department of Fish and Wildlife will chemically eradicate the brook trout in Middle Branch LeClerc Creek.  The Tribe will perform post treatment monitoring to ensure success.  Westslope cutthroat will be collected from nearby tributaries and translocated to the Middle Branch.  


In summary, the Kalispel Natural Resource Department's plan for recovering native salmonid populations are: 

1. Perform baseline stream habitat and fish population assessments to determine current distribution and abundance and identify core watersheds where recovery efforts will be focused.

2. Work to protect existing native populations and good habitat through participation in regional policy setting groups and consultation with area land, fish, and wildlife management agencies.

3. Pursue funding from various sources and participate jointly with other agencies in watershed restoration projects.

4. Implement instream and riparian restoration in identified recovery areas.

5. In recovery areas with non-native populations, relocate native species, treat streams to remove non-native species, and translocate genetically identical or similar native fish from sister watersheds.

6. Monitor restoration and adapt management plans if needed.
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		Outplanting Location		Fry		Fingerling		Fingerling 1+		Totals

		Rednours slough		33,333		15,000		1,667		50,000

		Dike slough		33,333		15,000		1,667		50,000

		Campbell slough		33,334		15,000		1,666		50,000

		Totals		100,000		45,000		5,000		150,000
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