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Response should address the following questions and issues:

1. The sponsors did not organize the statement of results according to the original objectives, so it is not possible to determine to what extent the objectives were achieved. 

2. There are several methodological issues that the sponsors need to deal with. A critical one is the methodology to obtain reasonably accurate estimates of numbers of returning adults. 

3. The method used for estimating trap holding efficiency was unclear.

4. Respond to the issues raised in the ISRP's Programmatic Comments on Lamprey

The sponsors did not organize the statement of results according to the original objectives, so it is not possible to determine to what extent the objectives were achieved.
The following is a description of the progress we have made to date on the 2002-2005 objectives. We have included results from the 2005 contract period which were not available at the time of submission of the original proposal.  For a description of specific methods, data analysis and results for each objective please refer to our 2002-2005 annual reports that are available for Project # 200201600 on line at: www.efw.bpa.gov/reports.aspx 
Objective 1: Determine larval distribution and associated habitat in the lower Deschutes R. sub-basin.

FY 2003- We surveyed thirteen perennial streams within the Warm Springs Reservation. Larval lamprey were present and their distribution was mapped in four of the thirteen streams (Warm Springs River, Badger, Beaver and Shitike Creeks). Habitat relationships between large woody debris and depositional area with larval lamprey presence were determined based on multiple logistic regression. However, due to small sample sizes,  these relationships were weak.

FY 2004-We surveyed three perennial eastside tributaries to the Deschutes River (Trout, Bakeoven and Buckhollow creeks) and the mainstem Deschutes.  No larval lampreys were collected in the tributaries.  Random sampling locations were selected between Rkm 24 and 156 (upper most perennial stream in the lower Subbasin).  Larvae were present throughout the sampling area establishing presence throughout the lower Deschutes River. 

FY 2005- We continued documenting larval habitat selection by surveying four perennial westside tributaries to the Deschutes River (Warm Springs River, Badger, Beaver and Shitike Creeks) within the known larval lamprey distribution.  Using multiple logistic regression, combined results from 2003-2005 sampling, indicate positive relationships between larval lamprey presence and: presence of wood (P = < 0.001), depositional area (P = < 0.001), flow (P = < 0.001), and fine substrate (P = < 0.001).  
Summary of Objective 1 Results:

· Larval lamprey are present in four perennial tributaries (White River, Shitike Creek, Warm Springs River, Badger and Beaver Creeks) to the lower Deschutes River. They were also present in the mainstem Deschutes River but not in eastside tributaries (Table 1).  

Table 1.  Streams sampled, lamprey present or absent from randomly selected sampling locations and estimated Rkm the distribution ended, in the lower Deschutes subbasin, 2002-2005.

	Streams Sampled
	Presence/Absence
	Reaches Sampled
	End of Distribution (Rkm)

	Badger Creek
	Present
	5
	11

	Bakeoven Creek
	Absent
	0
	

	Beaver Creek
	Present
	6
	21

	Beaver-Butte Creek
	Absent
	1
	

	Boulder Creek
	Absent
	2
	

	Buck Hollow Creek
	Absent
	0
	

	Deschutes River
	Present
	2
	156

	Indian Creek
	Absent
	4
	

	Mill Creek
	Absent
	4
	

	North Boulder Creek
	Absent
	1
	

	Noisy Creek
	Absent
	2
	

	Shitike Creek
	Present
	2
	11

	South Boulder Creek
	Absent
	2
	

	South Fork Warm Springs River
	Absent
	3
	

	Trout Creek
	Absent
	0
	

	Warm Springs River
	Present
	9
	55

	White River
	Present
	1
	1

	Wilson Creek
	Absent
	1
	 


· Determined larval lamprey relative densities by stream habitat type.  Larval lamprey densities (larval lampreys/m2) were highest in pools (1.2/m2) followed by alcoves (0.88/m2), glides (0.82/m2), and fast water (0.72/m2).

· Established multiple relationships between larval lamprey presence and habitat variables collected.  Although relatively weak, a positive relationship was found with larval lamprey presence and wood (P = < 0.001).  Depositional areas may be an important indicator of larval lamprey presence (P = 0.068).  Positive relationships were also found with water velocity (P = 0.009) and mean depth of fine substrates (P = 0.003).  Larval lampreys were collected in water velocities ranging from 0 – 5.47 ft/s with a mean of 0.59 ft/s. They were also collected in a wide range of fine substrate depths (0 – 455.1 mm; mean = 86.4 mm).
We are currently working with Dr. Don Stevens (Oregon State University, Department of Statistics) to develop a predictive model for larval lamprey presence based upon habitat variables identified in this objective. Model development and validation will be implemented with funds from PGE. We hope to use this model to assist with identification of potential suitable lamprey habitat upstream of the Pelton-Round Butte Hydroelectric projects as part of a lamprey re-introduction effort. Once peer reviewed and published the model may be used to assist with region-wide efforts to document larval lamprey distribution. A description of the model is provided below. 

Objective 2:  Determine species composition of Lampetra in the lower Deschutes R. sub-basin. 

To date we have identified Pacific lamprey in three life phases: larval lampreys, macropthalmia and adult within the Deschutes subbasin.  Larval lampreys were identified during larval distribution surveys (Objective 1).  Larval lampreys and macropthalmia were identified in the Shitike Creek and Warm Springs River screw traps (Objective 3).  Adult Pacific lamprey were identified at Sherars Falls during the summer upstream migration (Objective 4).  

A total of 22 specimens that we could not identify to species with certainty  were collected and preserved during operation of rotary screw traps in the Warm Springs River and Shitike Creek and during larval distribution surveys from 2002-2005.   They will be identified to species in the laboratory when dichotomous keys become available at a later date.  No western brook or river lamprey have been positively identified within the Deschutes subbasin thus far..

Objective 3:  Estimate the numbers of lamprey emigrants, by developmental stage, from Warm Springs R. and Shitike Cr.

A 1.5 m cone diameter floating rotary screw trap was operated in Shitike Creek (Rkm 1.2) from April - June, September – December  and March – April 2002-2005  A 2.4 m cone diameter floating rotary screw trap was also fished in the Warm Springs River (Rkm 1.5) from April - May, September – December, and March – April 2002-2005.  Both traps were operated 5 days/week, 24 hrs/day and checked once per day except in high water conditions when the trap was checked more frequently to remove debris.  
We evaluated trap holding efficiencies for the Shitike Creek and Warm Springs River rotary screw traps three times annually during April – March, 2003-2005.  Multiple length classes of up to thirty lamprey were collected using a backpack electrofisher during each sampling event (approx. 90 per year per trap).  Collected lamprey were anesthetized, total length measured, weighed, marked with elastomer dye and placed in the screw trap holding boxes for 24 hours.  After 24 hours, we attempted to recollect marked lamprey from the holding boxes to enumerate the number of lamprey with elastomer marks. During all sampling events no marked lamprey were recovered from the holding boxes.  
During 2005 the fine sediment substrate was added to the holding boxes in the hopes that it would provide burrowing habitat for larval lampreys. However this modification to the screw traps did not change the initial results. We did observe that when the debris drum was jammed and not turning lamprey retention greatly increased. It appears that the debris drums on the screw traps may be allowing larval lamprey to escape from the holding boxes.  Additionally juvenile salmonids captured in the traps may predate on the larval lampreys.
Despite our inability to estimate larval emmigrant numbers we were able determine out-migration timing from lamprey that were captured in the traps. Peak out-migration in Shitike Creek for larval lampreys and macropthalmia was observed in November with an average of 17 larval lampreys/day and 1 macropthalmia/day, respectively (Figure 1).  Outmigrant lamprey were collected in the Shitike Creek trap during all months of operaton.  Peak outmigration timing for macropthalmia (1.33/day) and larval lampreys (3.75/day) in the Warm Springs River occurs during December and April (Figure 1).  Outmigrant lamprey were absent from catches in the Warm Springs River during September 2005.  
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Figure 1. Larval lamprey out-migration timing in Warm Springs and Shitike Cr., 2002-2005.
Objective 4:  Evaluate the feasibility of estimating the escapement of adult lamprey in the Deschutes River upstream of Sherar’s Falls and estimate lamprey harvest at Sherar’s Falls.

During 2003 we conducted a feasibility study to determine if it was possible to mark and recapture adult Pacific lamprey in sufficient numbers at the Sherar’s Falls to estimate escapement.  A standardized method for collection of adult lamprey in the Sherar’s Falls fish ladder and marking procedures were developed.

Adult Pacific lamprey escapement estimates were generated during 2004-2005 (Table 2).   A simple, random, single access site tribal creel was conducted in conjunction with the mark- recapture experiment (Table 3). 
`Table 2.  Adult Pacific lamprey population estimate at Sherar’s Falls in the lower Deschutes River, 2004-2005.

	Year
	No. of Adults Tagged
	No. of Adults Inspected
	No. of Tag Recoveries
	Pop. Est.
	Variance
	Standard Error
	95% 

C.I.
	

	2004
	173
	1,473
	39
	 6,412
	 751,271
	863 
	4,722 – 8,687
	

	2005
	   143
	1,027
	37
	3,895
	275,845
	525
	2,847 – 5,318
	


Table 3.  Summary of tribal creel data collected at Sherar’s Falls fish ladder, 2003-2005.

	Year
	Dates
	Interviews Conducted
	Lamprey Handled
	Harvest Estimate

	2003
	7/16 - 8/20
	21
	585
	959 +/- 8

	2004
	6/28 - 8/16
	77
	1,473
	1,558 +/- 77

	2005
	6/22 - 8/31
	28
	608
	1015 +/- 74


There are several methodological issues that the sponsors need to deal with. A critical one is the methodology to obtain reasonably accurate estimates of numbers of returning adults. 

1.  Multiple adult population estimates will be obtained throughout the summer. How will these multiple estimates be treated analytically?

We are proposing to continue implementing a Petersen mark-recapture experiment to estimate the annual population of returning adult Pacific lamprey to the Deschutes River for brood years 2007-2009. This is our sole method of estimating the adult population. 
The mark-recapture estimate of population size will be obtained using Chapman’s modification of a simple Petersen estimate:
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The formula presented in the proposal to estimate variance was:
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The variance estimate does not appear that large.  The estimated population size was 6, 412, with an estimated 95% confidence interval of 6412 + 1691 in 2004 and 3,895, with an estimated 95% confidence interval of 3,895 + 1,048 in 2005.   Increasing the number of marked fish would reduce the variance.   

A bootstrap technique will be used to estimate variance, bias and confidence intervals of all the population estimates ie. 2004-2009 (Buckland and Garthwaite 1991, Mooney and Duval 1993).

A random sample of size Ni will be drawn with replacement from the empirical probability distribution. Values for the statistics Mi* , Ci* ,  Ri* will be calculated and a new population size Ni*  estimated.  This process will be repeated 1,000 times to obtain samples for estimates of variance, bias and bounds of 95% confidence intervals.  

Variance will be estimated by: 


[image: image5.wmf](

)

1

ˆ

ˆ

)

ˆ

(

1

2

*

*

)

(

*

-

-

=

å

=

B

N

N

N

v

B

b

i

b

i

i


where B equals 1,000 (the number of bootstrap samples).

The 95% confidence intervals of the estimate will be taken as +/- 1.96*
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To estimate the statistical bias, the average or expected bootstrap population estimate will be subtracted from the point estimate (Mooney and Duvall 1993:31).
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Using these techniques, which were not included in the original proposal, the results from 2004 and 2005 population estimates are illustrated in table 3. 
Table 3. Adult Pacific lamprey population estimates with associated 95% confidence intervals, relative precision and bias estimate for the Deschutes River, 2004-2005.
	
	Petersen Est.
	Bootstrap Simulation
	

	
	Pop Est.
	95%

CI
	Mean
	Stand.

Dev.
	CV
	95% R.P.
	Bias

(Petersen-Bootstrap)
	% Bias
	Relative

Bias (Bias/SD)
	CV

of Est.

	2004
	6,412
	4,722
	8,687
	6,689
	1,115
	16.7
	33%
	-277
	-4%
	-0.248
	3.0%

	2005
	3,895
	2,847
	5,318
	4,079
	701.92
	17.2
	34%
	-184
	-5%
	-0.262
	3.0%


The bootstrap simulation was within 5% of the Petersen estimate for both years with an annual coefficient of variation of 3%. This led us to conclude that the two estimates are reasonably close. However the 95% confidence intervals surrounding the estimates were 33% and 34% of the point estimates respectively.  These are higher than desired.  Although the recapture rate has varied from a respectable 22.5% to 25.6% annually more marked and recaptured lamprey will be necessary to increase the precision of the estimate. 
Given that these results are from the first two years of the experiment and this is the first of its kind for estimating adult Pacific lamprey escapement we believe we can make improvements to increase the relative precision of the estimate. Beginning in 2006 first and second event sampling will be increased from four nights per week to five with capture events occurring every thirty minutes instead of hourly. This increase effort should provide opportunities to mark and recapture additional fish thereby reducing the variance and relative precision of the experiment. 
2. How was the number of radio-tagged fish arrived at? Given the number and size of tributary streams above Shirar, it would seem that 100 tags would be grossly inadequate to provide the information the sponsors are seeking.
Due to a reduced budget recommendation from the Oregon State review team (OSPIT) this objective (Objective 2) has been removed from this proposal.  However we arrived at the number of radio tags mainly due to budget and logistical constraints. The cost of the radio tags at $250 each is prohibitive. The labor required to collect, implant and track the tags is also substantial. Finally the impact of removing more than fifty adults annually from potential tribal harvest and from our experimental mark –recapture population (Objective 1) was considered. 

 If this objective was funded the one-hundred radio tags from this objective, deployed during 2007 -2008 would be added to the one-hundred radio tags deployed during 2005-2006 through USFWS funding. This would have resulted in a sample size of two-hundred radio tagged adults over four brood years.
Since we have no information on the location and timing of lamprey spawning within the basin the results from the USFWS telemetry study will be vital to the success of determining the feasibility of using redd caps to estimate Pacific lamprey redd production (Objective 3).  The fate of radio tagged adults should allow us to identify focal spawning areas from which redds may be capped to determine larval production. 
Assuming all two hundred lamprey were tracked through spawning over a four year period we believe that they would provide representative information on spawning distribution and habitat use. Based on the results of the larval distribution surveys we are confident which tributaries the lamprey will use for spawning. We do not believe the numbers and size of the tributaries upstream of Sherar’s Falls that lamprey use is dauntingly large given the presence of the impassable Pelton-Round Butte Hydroelectric complex at Rkm. 100.
If the movements and spawning distribution of radio tagged adults are representative of the entire brood the proportion of tagged adults entering each tributary to spawn could be multiplied by the estimated adult escapement at Sherars Falls to estimate tributary escapement. 
3. More information is required on the habitat model that is proposed.

The following is a description of the larval lamprey rearing habitat predictive model developed by Dr. Don Stevens, Oregon State University.  It should be noted that the model is under development using funds provided by Portland General Electric (PGE).

The model chosen uses a logit link to transform the probability into a linear function of the observed variables.  The logit is represented by the formula
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.  The usual approach is then to take f(x) as a linear function of the explanatory variables, i.e., (3)
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, where the xi are the explanatory variables.  

The lamprey larva presence/absence data was analyzed by modeling the probability of presence as a function of explanatory environmental variables.  The underlying assumption is that the occurrence of lamprey at a particular site is a binomial random variable with the probability of success (occurrence of lamprey) dependent on values of the environmental variables for that site.  

The lamprey data was organized to get presence/absence data at the same resolution as the position data.  This resulted in 228 data points. The model was fit using step-wise AIC.  The initial model included the explanatory variables:

pa ~ Hab_Class + Flow + Wood + Depositional + Fine.Av + Depth.Av + 

    Min.Depth + Max.Depth + Min.Fine + Max.Fine + Position + 

    Wetted + Bankfull + Total.Canopy + CanopyU + CanopyD + CanopyL + 

    CanopyR

The final (minimum AIC) model was 

pa ~ Flow + Wood + Depositional + Fine.Av + Depth.Av + Min.Depth + 

    Max.Depth + Min.Fine

The fit of the model results in estimated values for the coefficients βi. To get predicted probability values from the fitted model, we multiple the observed values of the explanatory variable by the respective coefficients, and sum according to equation (3).  We then apply the inverse logit transformation (equation (1) ) to get the predicted probabilities.

An analysis of deviance table for this model is:

glm(formula = pa ~ ., family = binomial, data = tmp3[, -c(1, 

    12, 13)])

Deviance Residuals: 

     Min        1Q    Median        3Q       Max  

-2.30285  -0.75111  -0.05434   0.70902   2.47357  

Coefficients:

                    

 Estimate
 Std. Error 
z value

 Pr(>|z|)   

(Intercept)        
 -0.143993   
0.595660  
-0.242 

0.80898   

Hab_ClassGlide     
 1.096954  
 0.564534   
1.943  

0.05200 . 

Hab_ClassPool        
0.540182   
0.545798  
 0.990 

0.32232   

Hab_ClsFastWater 
 -0.063285   
0.497536 
 -0.127  
0.89878   

Flow               

 -0.883744  
 0.276457  
-3.197  
0.00139 **

WoodY                
0.609627  
 0.395740  
 1.540  
0.12345   

DepositionalY        
0.904271  
 0.428741  
 2.109 

 0.03493 * 

Fine.Av              
0.017391  
 0.006078   
2.861  

0.00422 **

Depth.Av          
 -18.829714   
7.852498  
-2.398 

 0.01649 * 

Min.Depth           
11.653319   
5.614478  
 2.076  
0.03793 * 

Max.Depth            
5.521152   
2.621937   
2.106  

0.03523 * 

Min.Fine            
-0.015370   
0.008935  
-1.720  
0.08540 . 

---

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 

(Dispersion parameter for binomial family taken to be 1)

    Null deviance: 315.92  on 227  degrees of freedom

Residual deviance: 210.04  on 216  degrees of freedom

AIC: 234.04

The model can be used to predict presence/absence by using a classification rule such as predicting "presence" if the predicted probability of presence is greater than some threshold value pth.  The uncertainty in predicting the presence of lamprey depends on three factors:  the inherent binomial uncertainty, the value selected for pth , and the uncertainty in the estimates of the model parameters.  

The binomial uncertainty is an inherent property of the ecological system.  There are some random factors that influence whether or not lamprey occupy a particular site.  Thus, it is impossible to predict with absolute certainty whether a site has lamprey.  Even if there were no parameter estimation involved, that is, even if the model were perfectly correct, and we knew what the exact values of the coefficients were, the binomial uncertainty would still be present.  

The value chosen for  pth influences the classification error rates.  We can get some idea of the impact of a particular pth by looking at the 2-way tables for the observed data.  With pth = 0.8, we get Table 4.  There are two types of errors: predicting presence when no lamprey were found, and predicting absence when lamprey were in fact present.  With this threshold value, 150 out of 228 or 66% of the sites are correctly classified.  There is a low rate of false positives (predicting presence when no lamprey were found), only 8 out of 117, or about 7%.  There is a relatively high rate of false negatives (predicting absence when lamprey were present) 70 out of 111 or about 63%.

Table 4.  Observed versus predicted lamprey larva presence/absence, pth = 0.8

	
	Predicted Presence

	Observed Presence
	No
	Yes

	No 
	109
	8

	Yes
	70
	41


If instead, we were to use pth = 0.5, we would change the error rates as shown in Table 5.

Table 5.  Observed versus predicted lamprey larva presence/absence, pth = 0.5

	
	Predicted Presence

	Observed Presence
	No
	Yes

	No 
	93
	24

	Yes
	20
	91
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With this threshold value, 184 out of 228 or 81% of the sites are correctly classified.  The false positive rate is higher than for the 0.8 threshold (24/117 or 21% versus 7%), but the false negative rate is substantially smaller (20/111 or 18% versus 63%).  The choice between the two threshold values is essentially one of balancing between the false positive and false negative rates.  If we want to be very sure that lamprey are present when we predict them to be, then we need to set a high threshold with its consequent high false negative rate.  Note that because of the inherent binomial variation, we can never achieve a zero false positive rate, that is, there will always be some sites that are predicted to have lamprey but do not.

The caveat to this scenario is the unknown efficiency of the sampling gear used to detect the presence of larval lampreys.  The likelihood of obtaining false positives may be increased by inability of Abp-2 electrofishers to detect larval lampreys under certain sampling conditions. We will implement a study to determine the efficiency of the electrofishers for larval Pacific lamprey under varied environmental conditions through PGE funds during 2007-2008. Once the efficiency of the sampling gear is estimated the model will be re-calibrated.

The remaining source of uncertainty in the presence/absence prediction results from uncertainty in the estimated coefficients
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.  This source of uncertainty is influenced by sample size, whereas the other two are not.  The uncertainty in the coefficients translates directly into uncertainty in the predicted value of the log odds, and then via the inverse logit transformation (equation (1)) into uncertainty of the predicted probability of presence.  Because the uncertainty depends on the
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, it is site-specific, that is, the uncertainty depends on the values of the environmental variables observed for a site.  We can calculate a 95% confidence interval on the occurrence probability for any site.  Figure 2 shows the 95% confidence limits of the predicted probability for each site in the data set.  Note that the confidence intervals tend to be roughly the same if the predicted probability is the same; however, it is site specific.  For example, note the very large confidence interval on one site with a predicted probability of 0.77 and a confidence interval of (0.047, 0.996).  

Presuming that additional data would exhibit the same patterns, we would expect the variance of the log odds to be roughly proportional to the reciprocal of the sample size.  In other words, if we were to double the sample size, we would also halve the variance of the log odds.  For a more concrete example, the average 95% confidence interval for sites with occurrence probability in the range (0.75, 0.85) is (0.66, 0.90).  If we were to double the number of samples, then, other things unchanged, we would expect that that the average confidence interval would be close to (0,70, 0.87).  The large amount of additional sampling required to decrease the bounds of the confidence interval by a relatively small amount it indicates a good model fit with the existing sample size.
Because development of this model was not included in this proposal we did not present a detailed description and timeline. As mentioned above the model will be recalibrated  when we have estimated the sampling efficiency of the electrofishers by 2008. The model will be peer reviewed and finalized during 2009.

3. The method used for estimating trap holding efficiency was unclear.

We evaluated trap holding efficiencies for the Shitike Creek and Warm Springs River rotary screw traps three times annually during April – March, 2003-2005.  Multiple length classes of up to thirty lamprey were collected from each stream using a backpack electrofisher during each sampling event (approx. 90 per year per trap).  Collected lamprey were anesthetized, total length measured, weighed, marked with elastomer dye and placed in the screw trap holding boxes for 24 hours.  After 24 hours, we attempted to recollect marked lamprey from the holding boxes to enumerate the number of lamprey with elastomer marks. 
Holding efficiency would be estimated by dividing the number of marked larvae recovered from the holding box by the total number marked and placed in the holding box to determine the proportion of marked larvae retained in the trap. During all sampling events no marked lamprey were recovered from the holding boxes.  

During 2005 the fine sediment substrate was added to the holding boxes in the hopes that it would provide burrowing habitat for larval lampreys. However this modification to the screw traps did not change the initial results. We did observe that when the debris drum was jammed and not turning the number of lamprey present in the holding box greatly increased. It appears that the debris drums on the screw traps may be allowing larval lamprey to escape from the holding boxes.  Additionally juvenile salmonids captured in the traps may predate on the larval lampreys. Moving the trap to the stream margins thereby reducing the rate of drum rotation may result in higher holding efficiencies. However the screw traps are also used to monitor juvenile salmon and steelhead out-migrants thereby making this alternative impracticable. 
New techniques will need to be developed to determine larval lamprey production in Warm Springs and Shitike Creek.   This is why we have proposed investigating the utility of using redd caps for determining larval lamprey production from redds in Objective 3. 
4. Respond to the issues raised in the ISRP's Programmatic Comments on Lamprey
The CTWSRO has been an active member of the Columbia Basin Pacific Lamprey Technical Workgroup since its inception during 1995 as part of a Northwest Power Planning Council action to coordinate lamprey on-going and newly proposed BPA lamprey projects throughout the Columbia Basin.  In 2004, after a long hiatus, the working group was re-established under the Columbia Basin Fish and Wildlife Authority, Anadromous Fish Committee.  The intention of re-instatement was to take all Columbia Basin lamprey species into account and at that time the name changed to Columbia River Basin Lamprey Technical Workgroup (CRBLTW).   

During the first meeting of the newly re-established CRBLTW a Statement of Purpose was developed.  The purpose of the working group was determined to be:   

“...to provide technical review, guidance, and recommendations for activities related to lamprey conservation and restoration...”

CRBLTW, Statement of Purpose, 2004.

In order to accomplish the CRBLTW’s purpose, it was determined that the CRBLTW would:  

· identify and prioritize critical uncertainties regarding lamprey conservation;
· provide a forum for discussion regarding lamprey-related concerns; and
· disseminate technical information.
In December of 2004, the CRBLTW met to develop and refine a list of critical uncertainties and then prioritize those uncertainties (CRBLTW, 2005).  Because of the current state of knowledge, a system of prioritization was developed to categorize (imminent, highly important, important and needed) needs rather then give them a numerical importance.  In order to categorize each critical uncertainty, their biological need and the currents state of knowledge was evaluated.  Although some uncertainties have a high amount of knowledge (i.e. mainstem dam passage), the biological need for change and/or further research were determined to be as important as other uncertainties (i.e. the current status of lamprey) where knowledge is limited. Due to the very limited state of knowledge about lamprey in the CRB, numerically categorizing lamprey uncertainties would have been difficult.  
Many of the lamprey proposals submitted during this solicitation address the five year vision  (2005-2010) of the CRBLTW. It includes: gaining a better understanding of the status, distribution and genetic structure of lamprey populations; and development of standardized sampling and monitoring methods. Based upon the Statement of Purpose, the “coordination” aspect of lamprey research and monitoring has not been addressed.  The CRBLTW is currently lacking in their efforts to coordinate on-going and future lamprey research and monitoring projects.  Thus far the group has spent their time disseminating information through workshops and information requests and prioritizing uncertainties.  We hope the CBFWA and USFWS will provide leadership in directing the efforts of the CRBLTWG to uphold its original statement of purpose.  Coordinating projects to achieve results applicable to the entire CRB is essential given the scarce funds available for Pacific lamprey research. 
A major problem confronting researchers is developing sampling techniques and methods that are effective for Pacific lamprey in the CRB.  Although we can borrow some techniques from sea lamprey researchers in the Great Lakes Region many of their methods are based upon lethal sampling techniques which are not an option in the Columbia basin. 

As illustrated in our previous results rotary screw traps, as currently designed, may not be a reliable sampling gear to estimate larval lamprey production. We have proposed evaluating the use of redd caps as an alternative approach.  Sampling efficiencies of specialized electrofishing gear in varying environmental conditions must be determined to establish confidence levels in larval distribution and habitat surveys. Tag retention rates on marked adults must be evaluated.  We have developed or are developing techniques that will help us and others in determining the status of Pacific lamprey in the CRB. Our results will be presented in every available lamprey forum in the hope that others can use and build upon our successes and failures in order to assess the status of lamprey throughout the CRB. 
In response to the ISRP’s comment “The decline in Pacific lamprey was not sufficiently established to warrant listing under the Endangered Species Act  (FR 69 (427):77158-77167) we would like to note that the USFWS determined that the petition did not contain sufficient information to warrant further review because “little detailed information is known about these species…”(FR 69 (427):77158-77167).
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