Response to ISRP Comments on

 Proposal 200206000 - Nez Perce Harvest Monitoring

1. Introduction

In their review of the Nez Perce Harvest Monitoring project (Proposal 200206000), the Independent Scientific Review Panel (ISRP) concluded that monitoring is at the core of this project and the proponents are making good efforts towards evaluation of results by review processes.  The ISRP also indicated that this project has merit and should yield long-term conservation benefits.  Positive comments were also offered that the project is well associated with the goals of the Fish and Wildlife Program, and the proposal included an excellent description of the relationship to the Clearwater, Salmon, Imnaha and Grande Ronde Subbasin Plans by listing objectives under each.
The response requested by ISRP centered on the need for additional details on project components such as statistical sampling, analytical methods and the subcontract work to develop assessments and management plans.  Following submittal of the proposal, a 2005 Annual Report for the Nez Perce Harvest Monitoring project was completed (Statler et al. 2006) and posted on Bonneville Power Administration's web site http://www.efw.bpa.gov/searchpublications/ViewPubDetail.aspx?ID=2030.
The desired detail sought by the ISRP is substantively contained within the main body of this report and its four appendices:

· Appendix A.  2005 Snake River Basin Spring and Summer Chinook Sampling Plan

· Appendix B.  Biological Assessment of Impacts of the Proposed Nez Perce 2005 Fisheries in the Snake River Basin

· Appendix C.  Tribal Resource Management Plan-Grande Ronde River Spring Chinook Salmon Fisheries

· Appendix D.  2005 Nez Perce Tribal Management Plan for Snake River Spring/Summer Chinook in the Imnaha River Subbasin.
Because the response requested by ISRP focuses on the need for fairly extensive additional technical details, the project proponents suggest that Statler et al. 2006 be incorporated by reference.

The detailed responses below have generally been excerpted from Statler et al. 2006.

2. Response to Specific Comments
ISRP comment 1:  More detail should be provided on statistical sampling, analytical methods, as well as on the subcontract work to develop assessments and management plans.
Response:  The statistical sampling and analytical methods are detailed in Appendix A of the 2005 Snake River Basin Spring and Summer Chinook Sampling Plan (Statler et al. 2006).  The approach to sampling and analyses are specific to the various areas surveyed, as follows:

Sampling Design

The 2005 Snake River Spring and Summer Chinook Sampling Plan is designed to cover six geographic management areas that comprise the Nez Perce Tribe Snake River Basin (SRB) treaty management area.  These management areas include the mainstem Snake River, Tucannon River Subbasin, Clearwater River Subbasin, Salmon River Subbasin, Imnaha River Subbasin, and the Grande Ronde Subbasin.  The fisheries occurring in these management areas have the potential to affect Snake River (SR) salmon and steelhead listed under the Endangered Species Act (ESA) in hatchery-influenced or natural production areas located in these respective subbasins.  The basic consideration undertaken by the project in collecting harvest data has been to determine a statistical sampling design that provides the best quantitative estimate of the tribal fishery characteristics.  The information to collect and sampling area to cover includes the reservation and all “usual and accustomed” fishing areas located in the above mentioned subbasins that are open to tribal fishing.  The ESA listing of Snake River salmon and steelhead has resulted in the Nez Perce Tribe voluntarily structuring Ceremonial and Subsistence (C&S) and commercial fisheries to avoid or limit catch of these protected fish.  

Management areas and listing status.

	Location
	SP/SU Chinook

	
	Hatchery
	Wild

	Mainstem Snake River
	X
	X

	Clearwater River Subbasin
	 
	 

	Salmon River Subbasin
	 
	 

	     Rapid River
	 
	X

	     South Fork Salmon River
	X
	X

	Imnaha River Subbasin
	 
	 

	     Imnaha River
	X
	X

	Grande Ronde River Subbasin
	 
	 

	     Lookingglass Creek
	X
	X

	     Grande Ronde River
	X
	X

	Tucannon River Subbasin
	 
	 

	     Tucannon River
	X
	X


The primary focus is collecting catch information necessary to calculate tribal fishing effort, fisher catch per hour (FCPH) or harvest per unit effort (HPUE), which is used to estimate total catch or harvest for a particular tributary.  For the above parameters, the harvest estimates will be stratified into week day and weekend fishing profiles.  Inseason monitoring of the catch composition of hatchery- vs. natural-origin and listed vs. unlisted fish (dependent upon existence and type of mark) will be conducted so the harvest guidelines and constraints can be determined and appropriate management actions can be taken when necessary.    SEQ CHAPTER \h \r 1The Nez Perce Tribe applies an abundance based harvest management approach, whereby tribal fisheries target 50% of the harvestable returns to the Snake River Basin and reserve the right to increase or decrease harvest as returns increase or decrease from predicted values.    SEQ CHAPTER \h \r 1Proposed harvest for 2005 SRB fisheries may change in-season based on updated return expectations and actual returns.  Any changes in the tribal fisheries will be implemented consistent with tribal harvest management frameworks as described in the fishery proposals (Snake River biological assessment, tribal resource management plans for the Imnaha River and the Grande Ronde River Basin).  

The 2005 tributary season structure and sampling strategies will likely change, because the original preseason Snake River Basin spring and summer chinook forecast is likely to be smaller than anticipated.  

2005 tributary season structure, sampling strategies, and expected gear type utilization.
	Tributary
	Fishing Period
	No. of Samplers
	Sampling Method
	Gear Types

	North Fork Clearwater River/mainstem CR* 
	24
	1
	Creel Survey
	 all traditional gear types

	Clear Creek*
	24
	1
	Creel Survey
	 all traditional gear types

	South Fork CR*
	24
	0(1)
	Inseason Interview
	 all traditional gear types

	Selway River*
	24
	0
	Inseason Interview
	 all traditional gear types

	Lochsa River*
	24
	0(1)
	Inseason Interview
	 all traditional gear types

	Rapid River 
	24
	2
	Creel Survey
	 all traditional gear types

	South Fork Salmon River 
	24
	2
	Inseason Interview
	 all traditional gear types

	Mainstem Snake River
	24
	0
	Inseason Interview
	 dipnet, hoopnet, hook and line

	Tucannon River
	24
	2
	Inseason Interview
	 all traditional gear types

	Lookingglass Creek
	24
	0
	Inseason Interview
	 dipnet, gaff, long bow, spear, 

 hook and line

	Lostine River
	24
	2
	Creel Survey
	 dipnet, gaff, long bow, spear, 

 hook and line

	Imnaha River
	24
	2
	Inseason Interview
	 dipnet, gaff, long bow, spear, 

 hook and line

	*These tributaries may in the Clearwater River Subbasin may see 2-4 samplers depending on anticipated spring chinook returns (1 for Clear Creek, 1 for North Fork CR, 2 roving monitors for South Fork CR, Selway River, and Lochsa River).


Below are the three components (creel survey, inseason interview, and postseason interview) that constitute the sampling approach for the 2005 Nez Perce Spring and Summer Chinook Seasons.
Sampling Strategies

The sampling design is customized to tributary listing status and attempts to fit the spatial and temporal characteristics of the drainages and tribal fishing activities to the extent practicable.  The principal limiting factor contributing towards the design and implementation of this monitoring strategy in the past has been lack of adequate funding.  The 2005 spring and summer chinook seasons to take place in the Snake River Basin is expected to be managed to a level desired by the Nez Perce Tribe Department of Fisheries Resources Management.  For tribal harvest monitoring purposes, the Harvest Management Plan anticipates the following sampling strategies will be implemented to cover the 2005 treaty salmon fisheries.

	Management Week 
	Date
	Rapid River 
	Clearwater Subbasin 
	South Fork Salmon River
	Tucannon River 
	Imnaha River
	Lostine River
	Lookingglass Creek

	1
	Apr 10 - Apr 16
	x
	 
	 
	 
	 
	 
	 

	2
	Apr 17 - Apr 23
	x
	 
	 
	 
	 
	 
	 

	3
	Apr 24 - Apr 30
	x
	x
	 
	 
	 
	 
	 

	4
	May 1 - May 7
	x
	x
	 
	 
	 
	 
	 

	5
	May 8 - May 14
	x
	x
	 
	 
	 
	 
	 

	6
	May 15 - May 21
	x
	x
	 
	 
	 
	 
	 

	7
	May 22 - May 28
	x
	x
	 
	 
	 
	x
	X

	8
	May 29 - Jun 4
	x
	x
	X
	x
	x
	x
	X

	9
	Jun 5 - Jun 11
	x
	x
	X
	x
	x
	x
	X

	10
	Jun 12 - Jun 18
	x
	x
	X
	x
	x
	x
	X

	11
	Jun 19 - Jun 25
	x
	x
	X
	x
	x
	x
	X

	12
	Jun 26 - Jul 2
	x
	x
	X
	x
	x
	x
	X

	13
	Jul 3 - Jul 9
	x
	x
	X
	x
	x
	x
	x

	14
	Jul 10 - Jul 16
	x
	x
	X
	x
	x
	x
	x

	15
	Jul 17 - Jul 23
	x
	x
	X
	x
	x
	x
	x

	16
	Jul 24 - Jul 30 
	x
	x
	X
	x
	x
	x
	x

	17
	Jul 31 - Aug 6
	 
	x
	X
	x
	x
	 
	 

	18
	Aug 7 - Aug13
	 
	x
	 
	 
	 
	 
	 

	19
	Aug 14 - Aug 20
	 
	 
	 
	 
	 
	 
	 


2005 Snake River Basin Spring and Summer Chinook sampling schedule.
Clearwater River Subbasin

The fisheries to occur in the Clearwater River Subbasin will include the mainstem Clearwater River, North Fork Clearwater River, Clear Creek, Lochsa River, and Selway River.  Monitoring strategy for the subbasin is to document catch and effort from tribal fishers and to get an estimate of the amount of fish harvested for each tributary for the respective seasons.  The monitoring schedule is produced using a simple random number generator.  For the Clearwater River tributaries, two week days are scheduled randomly along with the one weekend day to be monitored for each system for each week the season is open. Based on the spreadsheet output, one harvest monitor covers the North Fork of the Clearwater River for two week days and 1 weekend day, and another monitor samples Clear Creek for 2 week days and 1 weekend day, while the mainstem Clearwater River, South Fork Clearwater River, Lochsa River, and Selway River will be reported with the inseason interview process (either off-site collection or through a roving monitor process by 2 samplers).  The level of sampling effort (sampling days, locations, and number of on-site or roving monitors) may increase in the Clearwater River Subbasin if other tributaries in the SRB experience reduced anticipated run sizes or actual adult returns that do not support a tribal treaty harvest.  

North Fork Clearwater/ Clear Creek Fishery

This system will be monitored using an on-site monitor that will sample two week days and one weekend day for the North Fork Clearwater River.  The Clear Creek fishery will have one monitor sample 2 week days and 1 weekend day.  Extrapolations from the data will be used to estimate the total catch for each specific tributary.   If staff level permits, another monitor will be assigned to these tributaries so that additional catch information will be collected on a weekly sampling schedule similar to that of Rapid River.

Mainstem Clearwater River Fishery

If staff level permits, a roving monitor will be included to collect harvest information in combination with the South Fork Clearwater River, Lochsa River, and Selway River tribal fisheries.  The interview data will be recorded on a weekly basis to avoid counting the same fish again in later contacts.  This information is to be used in the calculation of the harvest per unit effort (HPUE) by the total-ratio estimator.  The HPUE measure will be used to estimate total catch over the specified season for the mainstem Clearwater River.   

South Fork Clearwater River Fishery

If staff level permits, a roving monitor will be included to collect harvest information in combination with the Mainstem Clearwater River, Lochsa River, and Selway River tribal fisheries, otherwise the information will be collected by other off-site monitors.  The interview data will be recorded on a weekly basis to avoid counting the same fish again in later contacts.  This information is to be used in the calculation of the harvest per unit effort (HPUE) by the total-ratio estimator.  The HPUE measure will be used to estimate total catch over the specified season for the South Fork Clearwater River system.  

Lochsa River Fishery

If staff level permits, a roving monitor will be included to collect harvest information in combination with the Mainstem Clearwater River, South Fork Clearwater River, and Selway River tribal fisheries, otherwise the information will be collected by other off-site monitors.  The interview data will be recorded on a weekly basis to avoid counting the same fish again in later contacts.  This information is to be used in the calculation of the harvest per unit effort (HPUE) by the total-ratio estimator.  The HPUE measure will be used to estimate total catch over the specified season for the Lochsa River.  

Selway River Fishery

If staff level permits, a roving monitor will be included to collect harvest information in combination with the Mainstem Clearwater River, South Fork Clearwater River, and Lochsa River tribal fisheries, otherwise the information will be collected by other off-site monitors.  The interview data will be recorded on a weekly basis to avoid counting the same fish again in later contacts.  This information is to be used in the calculation of the harvest per unit effort (HPUE) by the total-ratio estimator.  The HPUE measure will be used to estimate total catch over the specified season for the Selway River.


Salmon River Subbasin

Rapid River Fishery

The presence of wild spring/summer chinook, bull trout, and steelhead in this tributary, requires constant and accurate monitoring.  The proposed sampling strategy includes 2 monitors to work 8 days on/6 days off for the duration of the fishing season.  The schedule will involve the sampling of 3 week days and 2 weekend days selected randomly each week.  Inseason monitoring of the catch composition of hatchery- vs. natural- origin and listed vs. unlisted fish (dependent upon existence and type of mark) for Rapid River will be conducted so the harvest guidelines and constraints can be determined and appropriate steps to modify or close the fishery can be taken when necessary.  The inseason harvest information will be evaluated on a weekly to bi-weekly basis so that the wild impact level is not exceeded.  To prolong the season to the maximum extent possible, the Nez Perce Tribe may restrict the gear type to non-lethal gear when 80% of the wild impact level has been reached.

South Fork Salmon River Fishery

The proposed sampling strategy includes 2 monitors to work 8 days on/6 days off for the duration of the fishing season.  The collection of harvest data for hatchery and wild/natural summer chinook is developed to determine when the take up to the proposed harvest and incidental catch limit occurs.  There is a growing familiarity by tribal members to this Nez Perce usual and accustomed fishing area, which has resulted in an increase in tribal fishing effort in recent years.  The HMP is knowledgeable regarding tribal fishing patterns and the tributary characteristics.   Inseason monitoring of the catch composition of hatchery- vs. natural- origin and listed vs. unlisted fish (dependent upon existence and type of mark) for South Fork Salmon River will be conducted so the harvest guidelines and constraints can be determined and appropriate steps to modify or close the fishery can be taken when necessary.  The inseason harvest information will be evaluated on a weekly to bi-weekly basis so that the wild impact level is not exceeded.  To prolong the season to the maximum extent possible, the Nez Perce Tribe may restrict the gear type to non-lethal gear when 75% of the wild impact level has been reached.  This sampling strategy is sufficient when monitors are observing and interviewing tribal fishers to derive the total hatchery and wild/natural fish harvest number for the South Fork Salmon River fishery.  

Imnaha River Subbasin

Imnaha River Fishery

The proposed sampling strategy for the Imnaha River includes 2 monitors to work 8 days on/6 days off for the duration of the fishing season.  Inseason monitoring of the catch composition of listed hatchery- vs. listed natural- origin and adult vs. jack fish (dependent upon estimated size) for Imnaha River will be conducted so the harvest guidelines and constraints can be determined and appropriate steps to modify or close the fishery can be taken when necessary.  The HMP is knowledgeable regarding tribal fishing patterns and the tributary characteristics.  The inseason harvest information will be evaluated on a weekly to bi-weekly basis so that the overall impact level on listed fish is not exceeded.  To prolong the season to the maximum extent possible, the Nez Perce Tribe may restrict the gear type to non-lethal gear when 75% of the wild impact level has been reached for wild/natural fish.  Low fishing effort makes the sampling strategy viable when monitors are observing and interviewing fishers to derive total hatchery-origin and natural-origin fish harvest number for this tributary.  

Grande Ronde River Subbasin

Grande Ronde River Fishery

The proposed sampling strategy for the Grande Ronde River system includes 2 monitors to work 8 days on/6 days off for the duration of the fishing season at both Lookingglass Creek and Lostine River, tributaries to the Grande Ronde River.  As a result of the extensive travel required and unfamiliarity of tribal fishers to these particular locations, the HMP concludes that low fishing effort, or no fishing effort, for these tributaries has occurred recent years.  The last few years have seen the Lookingglass Creek fishery targeting moderate to low harvestable hatchery returns.  The Nez Perce Tribe has not had a fishery targeting spring chinook returns to the Lostine River due to the depressed local fish population.  The number of NPT NEOH hatchery-produced chinook is attaining levels that can start to support limited tribal harvest opportunities.  The expected low fishing effort makes the sampling strategy viable when monitors are observing and interviewing fishers to derive total hatchery and wild/natural fish harvest number for these tributaries.

Tucannon River Subbasin

Tucannon River Fishery

The proposed sampling strategy for the Tucannon River includes 2 monitors to work 8 days on/6 days off for the duration of the fishing season.  In recent years, the Nez Perce Tribe has not had a fishery targeting spring chinook returns to the Tucannon River.  The extensive travel required and unfamiliarity of tribal fishers to this particular location will likely result in low fishing effort for this return year.  The HMP will need to collect information on this fishery in order to determine tribal fishing patterns or the tributary characteristics, so that future monitoring efforts can be better planned.  The inseason harvest information will be evaluated on a weekly to bi-weekly basis so that the overall impact level on listed fish is not exceeded.  To prolong the season to the maximum extent possible, the Nez Perce Tribe may restrict the gear type to non-lethal gear when 75% of the wild impact level has been reached for wild/natural fish.  Low fishing effort makes the sampling strategy viable when monitors are observing and interviewing fishers to derive total hatchery and wild/natural fish harvest number for this tributary.

Methods of Harvest Estimation and Statistical Analysis

The monitoring surveys were developed as a simple random design by stratification of week day versus weekend fishing time preference or by constant weekly survey times (for certain tributaries the monitors will sample each day of the work week).  Information to be collected in the proposed fisheries will include the following: 1) number of fishers, 2) time period engaged in fishing activity, 3) fisher catch per hour (FCPH) for fisher monitoring or harvest per unit effort (HPUE) for fisher interviews, 4) species, 5) number of hatchery or wild/natural chinook released, and 6) number of hatchery or wild/natural chinook harvested.   

Creel Survey

Statistical analysis of creel catch data and the calculation of harvest expansions for each tributary and strata will give a measure of variance, which could then be used to calculate the level of uncertainty for each catch estimate.  Calculating the standard deviation and 95% confidence interval for each tributary and strata will produce upper and lower values to weekly catch harvest estimate.  Data will be collected by direct observation on specific days selected from a seven-day timeframe (Sunday-Saturday).  For those tributaries identified for this method, data will be collated and entered into a spreadsheet by hour increments contained in a 24 hour (h) sampling period that represents the 24 hour fishing period.  The monitors will survey an 8-h segment from a 24-h fishing period.  An 8-h segment of time will be selected randomly from three time periods.  The time periods have expected sampling day coverage time as follows:

Daily sampling segments.
	Time Period
	Expected Coverage Time

	1:00 am – 9:00 am
	33%

	9:00 am – 5:00 pm
	33%

	5:00 pm – 1:00 am
	33%


The sampling days will include three days during the week and two weekend days for each seven-day sampling week.  The creel survey sample schedule will equate to sampling rates of 20% coverage for the available fishing hours during a week (three days) and 33% of available fishing hours during a weekend (2 days).  There are a total of 21 8-h segments (6 weekend and 15 week time segments) in a standard sampling week.  The actual sampling rates for each tributary that will use the creel survey sampling method may vary.  The final creel survey sampling schedule will be determined based upon the available number of samplers and the actual chinook salmon returns (e.g., North Fork Clearwater River and Clear Creek schedule is set for 1 weekend day and 2 week days, while Rapid River will be monitored on 2 weekend days and 3 week days).

Creel Survey sampling rate for week and weekend strata.
	Strata
	No. of Days
	Available
Daily 8-h Segments
	Total 8-h Segments
	No. of

Sample Segments
	Total No.

of

Sample Hours
	Total

Available Hours
	Sample Rate

	
	
	
	
	
	
	
	

	Weekend Fishing Days
	2
	3
	6
	2
	16
	48
	33%

	Week 
Fishing Days
	5
	3
	15
	3
	24
	120
	20%


The Harvest Monitoring Program is developing this stratified random sampling strategy as an effort to define at what times of the fishing season (categorized into week and weekend strata) there is high and low fishing intensity.   

From the sampling raw data, an expansion will be calculated by the following equation (Rishi Sharma, personal communication, March 17, 2005):
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Where Ĉ is the catch in area (S) over time (t), 


N (hat) = estimate of the number of fishers in area (s), and time (t),

C = the catch observed in area a (a subset of area S) and time i (for the observed number of fishers, n) over the number of i’s (x) sampled (average catch per hour),

FCPH = the average observed fisher catch per hour,

H = the number of hours the fishery is open, and
A = the proportion of the fishers sampled (i.e., sampling fraction that produces a sampling rate of fishers sampled in areas (s) and time (t), by the total fishers in area during the fishery sampling period).

Mean fisher catch per hour (FCPH) expanded by fisher effort data (number of hours the fishery is open and the sampling proportion) will be used to derive weekday and weekend estimated catch.  The monitors will determine the number of fishers in the sample by doing an instantaneous count of both the fishers engaged in fishing (a subset of total fishers) and the total fishers on the river, at the start and end of each 8-h sampling shift.  Weekday and weekend catch will be summed to give total weekly catch and the weekly fisher catch per hour (computed by dividing weekly catch by weekly fisher effort).  The results generated from monitoring are to be used to evaluate the statistical effectiveness of the sampling design.  

If FCPH ~Normal() , and there is no variance associated with H (hours in the fishery), N  (total number of fishers)  then the variance of the catch estimate is:
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The task is to estimate confidence intervals (CI), precision (indicator of data quality), and variance (indicator of monitoring effort) in catch for the SRB tributary fisheries that use data produced from the creel survey collection method.  Random stratified observations based on fishery effort will be used to produce the following:

Analysis Method

Weekly catch expansions.

Comparison of the CI, precision, and variance values for weekly expansions are used to determine where majority of variability in the monitoring of catch occurs for this method.  The following statistical measures for each respective fishery that uses the creel survey method will be calculated:  

The sample mean is sum of the catch observed in a specific area and time (for the observed number of fishers) over the number of fishers sampled (average catch per hour) for the number of hours the fishery is opened.
The estimate of standard error (SE) of the sample mean is used to measure the level of precision for an estimate (assuming normality of the catch data).  Our attempt is to produce a SE value that is equal to or less than 20% of the estimate, to ensure that the 95% confidence intervals surrounding the estimate is kept within a statistically desirable range.

The range, sample variance (s2), and sample standard deviation (SD), are measures of dispersion of data that describe sampling variation.  These statistical procedures characterize the spread of sample measurements about the sample mean (used to express central tendency).  The variability of the sample mean is denoted by Var(Ĉ) in the equation (no variance associated with the estimate of the number of fishers in specified area and time, the number of hours the fishery is open, and the proportion of the fishers sampled).

Inseason Interview Survey

Data will be collected by direct observation and through interviews for fisheries that require extensive travel time to cover and contain listed chinook salmon (South Fork Salmon River and Imnaha River).  For tributaries identified for this method, data will be collected on a daily basis for the duration of the monitoring schedule (8 days on/6 days off).  The monitors will survey an 8-h segment for each sampling week, to survey each 24 h fishing period.  The sampling period is designed to directly observe the numbers of fishers in the area, and to interview the individual fishers for times in the fishing period that observed or interviewed fish data was not collected.  This is to off-set the potential for not directly observing specific fishers between sampling periods and to collect harvest data that might have accrued during the time sampling was not conducted.

From the interview data, the calculation of HPUE will be based on the total-ratio estimator as described by the following steps:

Total-ratio estimator:  HPUE=h/e,
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 = sum fish harvested per fisher (hi) over all fishers interviewed (n).
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Catch is generated for the unsampled fishers using the equation below:
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Where Ĉ is the catch in area (S) over time (t),

R = the catch efficiency per fisher hour


H = the number of hours fishery was open in area S 


N = the number of unsampled fishers in area (S) at time (t)
Variance for the catch is dependent on the variance of R2.  So, if R2 has mean (and variance ( then, 
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μ = population mean


σ = variance of the population
Analysis Method
Weekly catch expansions.
The task is to estimate confidence intervals (CI), precision (indicator of data quality), and variance (indicator of monitoring effort) in catch for the SRB tributary fisheries that use data produced from the inseason interview collection method.  The purpose is to determine the following fishery characteristic:

Comparison of the CI, precision, and variance values for weekly expansions are used to determine where majority of variability in the monitoring of catch occurs for this method.  The following statistical measures will be calculated for the harvest estimates produced from the inseason interview method:  

The sample mean is sum of the catch efficiency rate observed in a specific area and time (for the observed number of fishers) multiplied by the number of unsampled fishers for the number hours the fishery is opened.

The estimate of standard error (SE) of the sample mean is used to measure the level of precision for an estimate (assuming normality of the catch data).  Our attempt is to produce a SE value that is equal to or less than 20% of the estimate, to ensure that the 95% confidence intervals surrounding the estimate is kept within a statistically desirable range.

The range, sample variance (s2), and sample standard deviation (SD), are measures of dispersion of data that describe sampling variation.  These statistical procedures characterize the spread of sample measurements about the sample mean (used to express central tendency).  The variability of the sample mean is denoted by Var(ĈS,t) in the equation (variance for the catch is dependent on the variance of R multiplied by the number of hours the fishery is open and the number of unsampled fishers).
An assumption is that the majority of fishers will be contacted and a ratio estimate of total harvest over the duration of the fishing season can be produced.  The differences in daily fishing effort acts as a self-weighting factor for harvest estimates produced by this method.  The harvest information contributed by individual fisher that is used in the total-ratio estimator are weighted by the amount of fishing effort expended, and therefore is the appropriate estimator to use for calculation of total harvest when completed trip data is used.
Post-Season Interview Survey

If necessary the Harvest Division will institute a post-season interview survey method to derive a harvest estimate for areas where inseason interviews for certain fishing locations were not conducted or had incomplete harvest information.  The post-season interview method will utilize fishing profiles (low, medium, and high) to estimate the level of harvest for a particular tributary.  The fishing profiles will be developed using existing harvest data for that particular tributary (when incomplete information exists) or catch information that has been collected at other Snake River Basin tributary fisheries that the Harvest Division anticipates to have similar fishing characteristics (numbers of fishers, fishing effort, and fish escapement).     

The harvest monitors will routinely conduct interviews with the tribal fishers and submit the data collection sheets for tabulation in the spreadsheet on a weekly basis.  This can be facilitated through direct contact with tribal fishers by harvest monitors assigned to a specific tributary for inseason interview duties.  The interview survey data will be documented on a weekly basis to avoid counting the same fish over in subsequent interviews with tribal fishers.  From the sampling data an expansion will be calculated by the following equation (Rishi Sharma, personal communication, March 24, 2004):
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Where Ĉ is the estimate of catch in area (S), 


n = the number of fishers sampled by profile- high, medium, and low fishing profile, 

C = the catch observed from fisher i sampled by fishing profile,

CPH = the average observed catch per hour, and

Ns  = estimate of the number of fishers by strata (s) – high, medium, and low fishing profile.
Mean catch per hour (CPH) expanded by fisher effort data (number of fishers in area sampled by high, medium, and low fishing profiles) will be used to derive weekday and weekend estimated catch.  The expansion will produce a harvest estimate for that specific fishing location and season duration.  The results generated from monitoring are to be used to evaluate the statistical effectiveness of the sampling design.

If CPH ~Normal() , and there is no variance associated with N, then the variance of the catch estimate is:
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Analysis Method

Comparison of the CI, precision, and variance values for weekly expansions are used to determine where majority of variability in the monitoring of catch occurs for this method.  The following statistical measures will be calculated for the harvest estimates produced from the inseason interview method:  

The sample mean is sum of the catch efficiency rate observed in a specific area and time (for the observed number of fishers) multiplied by the number of unsampled fishers for the number hours the fishery is opened.
The estimate of standard error (SE) of the sample mean is used to measure the level of precision for an estimate (assuming normality of the catch data).  Our attempt is to produce a SE value that is equal to or less than 20% of the estimate, to ensure that the 95% confidence intervals surrounding the estimate is kept within a statistically desirable range.

The range, sample variance (s2), and sample standard deviation (SD), are measures of dispersion of data that describe sampling variation.  These statistical procedures characterize the spread of sample measurements about the sample mean (used to express central tendency).  The variability of the sample mean is denoted by Var(ĈS) in the equation.

An assumption is that the majority of fishers will be contacted and that the mean catch per fisher hour (CPH) value can be determined for the low, medium, and high fishing profiles.  The differences in weekly fishing effort acts as a self-weighting factor for harvest estimates produced by this method.  The harvest information contributed by individual fisher that is used in this harvest estimator are weighted by the amount of fishing effort expended, and therefore is the appropriate estimator to use for calculation of total harvest when collecting harvest information for specific tributaries where creel survey or inseason interview surveys were not conducted, or conducted to the limited extent.
Sampling Objective
The management objective of the sampling design is to estimate tribal catch or harvest with a coefficient of variation value of 0.3 for 95% of the sampling time.  This CV value assures that we are adequately sampling the fishery.  Certain critical ESA stocks of spring and summer chinook in the SRB may require higher sampling effort to obtain this value.  The harvest of these critical stocks will be determined using the inseason interview as facilitated by on-site harvest monitors (as described above).  The overall goal is to create a complementary harvest monitoring system that increases the precision and accuracy of annual tribal catch or harvest estimates and to allow the evaluation of sampling plan effectiveness.

Response:  Details on the subcontract work to develop assessments and management plans are contained in Appendix B, C and D (listed above) of the 2005 Annual Report for the Nez Perce Harvest Monitoring project (Statler et al. 2006).  All of these documents are contract deliverables associated with the subcontract work in question.

ISRP comment 2:  Training for sampling is still underway and results of full implementation are apparently not complete.

Response:  Training for sampling was completed for 2005.  Training consisted of a pre-season PowerPoint presentation and orientation to the data collectors to assure that data collection methods were understood, and that consistent, standardized field procedures were applied.  Results of full implementation are complete, and have been reported by Statler et al. 2006.

ISRP comment 3:  A table showing numbers of fish in the tributary is a result of spring chinook monitoring; it is not clear what these numbers demonstrate.

Response:  The intent of the table was to summarize the estimated Nez Perce harvest of natural and hatchery spring chinook in specific tributaries during the time intervals (days) monitored.  Final tabulations of estimated Nez Perce harvest during 2005 are contained in Statler et al. 2006.
ISRP comment 4:  The proposal states that these fisheries were successfully monitored to support harvest goals, objectives and strategies, but does not say how.

Response:  Monitoring was implemented in accordance with a well designed sampling strategy (as detailed above) to obtain reliable harvest data that are essential for stock assessment and management, including implementation of Tribal Management Plans for direct take fisheries.  Direct take fisheries on federally listed Snake River spring chinook have specific impact level goals, consistent with recovery.  The review, assistance and advice of a Columbia River Inter-tribal Fish Commission biometrician supported the objective of a well designed statistical approach to estimate harvest in specific tributaries.
Based on Nez Perce harvest monitoring, the Nez Perce Tribe harvested an

estimated 2,002 spring/summer chinook from the Snake River Basin, including 292

spring chinook salmon from the Clearwater subbasin, 1,587 spring and summer chinook

salmon from the Salmon subbasin, 25 spring chinook from the Grande Ronde subbasin

and 98 spring chinook from the Imnaha subbasin (Statler et al. 2006).  The following table lists the targeted ESA take limit and the estimated take determined through the harvest monitoring project.
Location specific target take limits and actual estimated take of listed Snake River spring/summer chinook salmon by Nez Perce fishers, 2005.
	                                                 Listed Hatchery Origin          Listed Wild/Natural                

	Location
	Target

 limit
	Actual Take 

Estimate
	Target 

Limit
	Actual Take

Estimate

	Rapid River
	na
	na
	10
	10

	Clearwater River
	na
	na
	na
	na

	Clear Creek
	na
	na
	na
	na

	Wallowa/Lostine
	15
	15
	5
	0

	Imnaha River
	85
	98
	6
	6

	South Fk Salmon River1
	na
	na
	14
	7

	1  All estimated wild/natural take occurred in Section 27.


Harvest monitoring provided the in-season data to determine take and to manage at or under the target take limit.  During 2005, critical data were provided by the Nez Perce harvest monitoring project for the conduct of directed, managed and coordinated harvests on specific populations, while assuring that hatchery and natural escapement targets were met for the rebuilding of weak stocks.

ISRP comment 5:  The proposal provides little detail on how assessments and management plans for the different geographic areas will be done except through subcontract or consultations.  For example, sampling plans are developed with the CRITFC biometrician.  A table describes elements of the sampling approach but does not describe the sampling plan.
Response:  During 2005, the Nez Perce Harvest Monitoring project applied a step-wise harvest planning and implementation approach to specific fisheries during the reporting period, as follows:

• Developed harvest monitoring plan for Zone 6 and Snake River tributaries.

• Determined potential run sizes.

• Prepared Biological Assessments and Tribal Management Plans.

• Conducted fisheries and implement harvest monitoring methodology.

• Disseminated data.

The sampling strategy detailed above and further detailed in Statler et al. 2006 was formulated with rigorous assistance from CRITFC biometrician Rishi Sharma, a co-author of the 2005 Annual Report for the Nez Perce Harvest Monitoring (Statler et al. 2006).

Excerpts from Statler et al. 2006 best describe how assessments and management plans will be done.  The May 9, 2005, Biological Assessment of Impacts of the Proposed Nez Perce 2005 Fisheries in the Snake River Basin (Snake BA) was completed by the Nez Perce Tribe for the purpose of the Northern Idaho Agency- Bureau of Indian Affairs (BIA) initiating the consultation process on listed species under the Endangered Species Act for proposed treaty fisheries in the Snake River Basin (Appendix B).  This document was prepared under subcontract by Looking Glass Consulting, and provided a description of specific Snake River Basin fisheries proposed by the Nez Perce Tribe and an evaluation of potential affects from incidental take on species listed pursuant to the Endangered Species Act as threatened or endangered, particularly Snake River spring and summer chinook.  Fishery areas addressed included the Mainstem Snake River, mainstem Clearwater River, North Fork Clearwater River, South Fork Clearwater River, Clear Creek (Clearwater), Lochsa River (Clearwater), Selway River (Clearwater), Rapid River (Salmon), and the South Fork Salmon River.

The assessment noted that, due to location and timing, listed sockeye salmon and fall chinook salmon would not be present.  Most Nez Perce C&S fisheries in the Snake River Basin target hatchery spring/summer chinook and hatchery steelhead.  Where wild spring/summer chinook and steelhead would likely be present, the following actions would limit the catch of listed species:

· Manage the Rapid River/Little Salmon River, mainstem Snake River and South Fork Salmon River spring and summer chinook fisheries to target fish of hatchery origin.

· Manage spring/chinook harvest primarily in hatchery influenced areas (sections of the Salmon River subbasin), primarily targeting fish of hatchery origin, and close fisheries long before the fish spawn.

· Conduct catch monitoring and enforcement of fisheries to ensure that tribal fishers comply with tribal regulations.

The Snake BA determined that proposed fisheries assessed would result in a total harvest of 3,813 non-listed Snake River spring/summer chinook salmon, and incidental mortality of up to 24 listed fish.

Following the submission of the Snake BA on May 26, 2005, NMFS Sustainable Fisheries Division, Northwest Region, issued on July 6, 2005, a Biological Opinion on Impacts of Treaty Indian Fisheries in the Snake River Basin in 2005, on Salmon Listed Under the Endangered Species Act and Magnuson-Stevens Act Essential Fish Habitat Consultation (NMFS 2005).  NMFS determined in the Biological Opinion that the level of take anticipated with the Reasonable and Prudent Alternative was not likely to jeopardize the continued existence of listed Snake River spring/summer chinook salmon.  Elements of the Reasonable and Prudent Alternative included:

· Manage the Poverty Flats and Stolle Meadows summer chinook salmon as separate stocks according to the identified harvest rate schedules.

· Limit the total allowable take of listed fish returning to the South Fork Salmon weir to 14, including an incidental take limit of 5 listed fish returning to the Poverty Flats index area (2% of run based a forecasted return of 265 listed fish).

· Close the area below Poverty Flats Bridge once the take of 14 fish is reached in Poverty Flats.

· Continue the fishing period above Poverty Flats Bridge until a total of 28 listed fish are taken in the South Fork Salmon River as a whole.

Reasonable and Prudent Measures identified were:

· The tribes and the state of Idaho shall manage their fisheries to minimize harvest impacts to listed salmonids consistent with their proposals.

· The tribes and the state of Idaho shall conduct sufficient monitoring and enforcement activities to allow the accurate and timely enumeration of observed and estimated mortalities of hatchery-origin and natural-origin fish.

· The tribes and the state of Idaho shall report the estimated mortalities of listed hatchery-origin and natural-origin fish on a weekly basis while the fisheries are open in the South Fork Salmon River and the Upper Salmon River.

Two Tribal Resource Management Plans (TRMP's) were prepared by the Nez Perce Tribe under subcontract and submitted to NMFS pursuant to ESA Tribal 4(d) rules.

Grande Ronde Tribal Resource Management Plan TC "Grande Ronde Tribal Resource Management Plan" \f C \l "4" 
A joint TRMP for the Grande Ronde subbasin was prepared by the Nez Perce Tribe and the Confederated Tribes of the Umatilla Indian Reservation (Statler et al. 2006).  This TRMP was discussed and coordinated among the co-managers early in the pre-season.  The intent of the plan was to provide a context, framework, guidelines and justification for development and implementation of annual spring chinook harvest strategies within the Grande Ronde Basin in a manner that would not jeopardize the survival and recovery of listed spring chinook in the Snake River ESU. The plan encompassed all potential tribal and sport fisheries which target listed spring chinook salmon within the Grande Ronde River Basin. The plan described maximum allowable combined tribal and sport harvests across a range of potential run sizes by tributary and assumed a 50/50 harvest sharing within basin.

Performance indicators used to assess the status of populations and the affect of the fishery included the following fish population parameters: 

· number and composition (origin and age) of chinook harvested within the basin.

· estimated fishery related incidental mortality of listed target and non-target fish in the basin.

· number and composition (origin and age) of chinook intercepted at trapping locations and estimated on the spawning grounds within the basin.

· accuracy of pre-season run projections.

· level of chinook angler effort within the basin.

· compliance with fishing regulation.

The TRMP includes a harvest matrix that provides guidance for fisheries in the Grande Ronde Basin.  The matrix applies generally conservative harvest rates for all chinook at lower projected return levels and gradually increases harvest as expected returns increase.  The harvest rate for any tribal fishery below a combined run size of 400 fish (indicated as "C and S Only" in Figure 2) would be limited to a 2% combined harvest rate. The maximum allowable harvest rates prescribed by the TRMP for natural and hatchery components of the runs over a range of expected adult returns are outlined in Figure 2.  Further discussion on this harvest matrix is contained in Appendix C of Statler et al. 2006.

On June 15, 2005, the Nez Perce Tribe submitted to NMFS's Northwest Regional Director Robert Lohn the 2005 Nez Perce Tribal Management Plan for Snake River Spring/Summer Chinook in the Imnaha River Subbasin (Appendix D of the 2005 Nez Perce Harvest Monitoring Annual Report (Statler et al.)).  This constituted an interim  hatchery and harvest management plan for Snake River spring/summer chinook salmon in the Imnaha River for 2005.  Hatchery management activities followed the sliding scale approach resulting from U.S. v. Oregon Dispute Resolution process, incorporated in the Section 10 permit #1128, and agreed to in the 2005 Annual Operating Plan (AOP) coordination.  A longer term harvest and hatchery management strategy and plan is currently under consideration by co-managers through the Northeast Oregon Hatchery planning process, U.S. v. Oregon and other forums.
The Imnaha TRMP provided for areas open to fishing by Nez Perce Tribal members including the mainstem Imnaha River from the Snake River confluence upstream to 60 feet below the weir.  The tribal fishery would occur from June 15 to August 5, or until the target harvest number is achieved.   Fishing gear permitted would include dip net, gaff, longbow, spear and hook and line.  Final season structure would be set by tribal regulations.

Areas open to fishing for non-tribal members would include the Imnaha River from its mouth upstream to Summit Creek bridge.  The non-tribal fishery would occur from June 24 through June 30, unless closed earlier due to exceeding wild catch quota.  Fishing gear permitted would be hook and line (statewide salmon gear restrictions apply).  Non-tribal fishers would target adipose clipped (hatchery) fish, and would release unclipped fish.  Bag limit would be one adipose fin-clipped chinook adult or jack per day, and two chinook per season.  ODFW would close the fishery to non-tribal members if creel data analysis indicates a harvest of more than 89 marked hatchery fish, so as to reduce the potential for exceeding the take allowed in this proposal.  

The Tribe and the State would each harvest 91 salmon, with all fish, jacks and adults alike, to count towards the harvest goal.  

Consistent with the sliding scale management strategy resulting from U.S. v. Oregon Dispute Resolution, and described in the Section 10 Permit #1128, co-managers determined that the anticipated level of adult escapement for 2005 was sufficient to meet natural spawner and hatchery broodstock goals, and support a fishery harvest.
In addition, the planned natural spawning escapement for 2005 would be consistent with the Technical Recovery Team (TRT) preliminary draft guideline defining a viable population of 1,000 Snake River spring/summer chinook salmon in the Imnaha River, to provide for population level abundance, productivity, spatial structure, and diversity.  While this guidance has not been included in the impact assessments of previous plans, it
can provide a useful measurement tool for analyzing harvest impacts on chinook salmon in years of poor or reduced abundance.  The implementation of the fishery as planned would be expected to result in 441 fish above the TRT preliminary guideline of 1,000 fish spawning naturally in the Imnaha River.  The maximum level of impact resulting from the proposed harvest of 182 salmon would be estimated to be 1.5% of the Snake River spring/summer chinook ESU. 
The plan provided for in-season adjustments to fisheries, based on actual returns.  In-season fishery monitoring and co-manager data sharing were integral components of managing the fisheries within harvest targets.

ISRP comment: It is difficult to comment on the rigor of the sampling program without further details on size of area covered, total run size, etc.  More information should be provided on

· Review comments by the biometrician and NOAA fisheries (if applicable) on the 2005 review of sampling results.
Response:  CRITFC Biometrician Rishi Sharma conducted a post-season review of methods, verified the 2005 harvests estimates, and is co-author of Statler et al. 2005.  Based on the 2005 review, concurrent alternative sampling and harvest estimate approaches will be applied during 2006 with the intent of potentially tightening the confidence intervals.

· The statistical basis for the number of samplers for the various fishing areas.

Response:  Discussed above under ISRP comment 1.
· Content and process of the training program for samplers.

Response:  Discussed above under ISRP comment 2.
· Method of discriminating wild fish from hatchery fish if not all hatchery fish are adipose clipped.

Response: Nez Perce tributary harvest is generally focused in areas dominated by fish of hatchery origin.  At locations where there is a potential for some harvest of natural fish, estimated harvest of fish of natural origin (listed) versus hatchery origin (unlisted) is based on the estimated proportion of return of these components, applied to the total estimated harvest.

· Method of determining exploitation rates - this goal is mentioned in the abstract of the narrative but nowhere else.

Response:  Discussed above under ISRP comment 1.

· The mean around which the CI of 2005 hatchery fish harvest is calculated (Table p. 9 gives CI for hatchery fish but not natural or jacks).
Response:  Discussed above under ISRP comment 1.

· Elements of the biological assessments and components of the NOAA Fisheries review.

Response:  Discussed under ISRP comment 5.
· Ocean effects on SARs.

Response:  Although ocean conditions, and a host of biotic and abiotic factors in freshwater and the estuary can influence SARs, mainstem and tributary harvest approaches are primarily guided by in-season data of actual returning adults.  In-season returning adult fish estimators are "continuously" reviewed and revised based on actual counts passing dams such as Bonneville, McNary, Ice Harbor and Lower Granite.  These run-size updates and revisions are analyzed and coordinated through the U.S. v Oregon TAC process and with states and tribes for tributary harvest planning.  A real example of how this is applied is contained in Statler et al. 2006.  
3. References
Statler, David, Aaron Gould, Joseph Oatman, and Rishi Sharma.  2006.  "Nez Perce Harvest Monitoring", 2004-2005, Annual Report, Project No. 200206000, 113 electronic pages, (BPA Report DOE/BP-00020444-1).  Bonneville Power Administration, Portland, OR.
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