Project 28032

ASSESSMENT OF A-RUN STEELHEAD POPULATIONS IN THE 

CLEARWATER RIVER BASIN
Response to ISRP Preliminary Review

Nez Perce Tribe

Department of Fisheries Resources Management

P.O. Box 365

Lapwai, ID 83540

October 10, 2001

ISRP Comment No. 1

The reviewers seriously question whether much of this project is needed, especially for the intended 5-10 years. 

Response to Comment No. 1

The goal of this project is to assess and track the status (i.e. abundance, productivity, spatial structure, and diversity) of the A-run steelhead population in the Clearwater River Basin.  The assessment of the A-run steelhead population is critical to tracking the status and recovery of the population due to the implementation of NMFS Biop RPAs (NMFS 2000) designed to aid the recovery of ESU listed populations in the Columbia River Basin.   Objective 1 and 2 of the proposal, assessing the abundance, productivity, spatial structure and diversity of the population, follow guidelines and use measures identified by the viable salmonid population (VSP) concept developed by NMFS (McElhany et al. 2000) for determining population boundaries and assessing population viability status of the population.   

To assess population abundance and productivity we have proposed to estimate adult returns and smolts yields in Big Canyon Creek, and monitor parr densities throughout the basin over an extended time period (5-10 years).  Primarily, because of the uncertainty in estimates of population productivity parameters (i.e., adult spawner to spawner, smolt to smolt, and spawner to smolt ratios) as a result of small sample sizes, sampling and measurement errors, and natural variability.   Long-term trends, multiple years of collection of abundance parameters are generally needed to detect ecologically significant trends when high variability and small sample sizes are expected.  The Big Canyon Creek population is considered one of the most viable in the lower basin (Kucera and Johnson 1986, Witty 1994, Hesse 1996) and was chosen to assess adult and smolt abundances in order to increase our power to detect ecological trends in abundance in the shortest period of time. 

ISRP Comment No. 2

Beyond Objective 2, monitoring spatial structure and genetic diversity, the rest is questionable because it is redundant with NPT proposals for steelhead assessment and habitat work (inadequate planning) in Lapwai, Big & Little Canyon creeks, and because the millions being spent to restore habitat in those lower Clearwater tributaries seem to be producing few results.  The need is for comprehensive evaluation of current habitat conditions (especially temperature) through all the tributaries used by A-run fish, and only then an evaluation of what gains are possible and where best to begin (as is being done by the Yakama Nation in the Yakima basin, with EDT). 

Response to Comment No. 2

The intent of environmental monitoring we have proposed under Objective 3 is to determine the influence of environmental variation on status (abundance, productivity, spatial structure and diversity) of the A-run Clearwater steelhead population.  Temperature, flow, and sedimentation are environmental variables that have been demonstrated to influence fish, and that may vary substantially between streams and years.  Variation in flow regimes (whether due to climatic changes or land use practices) may have a dramatic effect on the spatial structure of the A run steelhead meta-populations in the Clearwater basin.  In the mid 1980s the steelhead populations in two small streams with highly stochastic flow regimes, Bedrock and Mission creeks, were found to be more genetically similar to B-run Dworshak steelhead than to other adjacent populations in the lower basin (Milner and Teel 1985).  We acknowledge that extensive data has been collected and currently is being monitored in the Lower Clearwater.  A number of environmental parameters affecting habitat condition are being comprehensively evaluated through all the tributaries used by A-run fish, for example, temperature and flows.  Because of this, we have proposed to coordinate with on going monitoring efforts by both Federal and State Agencies and other Tribal Departments within the major A-run steelhead drainages in the lower Clearwater (Potlatch, Lapwai, Cottonwood, Bedrock, Jacks, and Big Canyon) so efforts are not duplicated.  This type of population monitoring work was not occurring in 2001, however two other proposals  (199005500 and 28045) have similar tasks proposed for Lapwai, Big Canyon, and the Potlatch River. Assuming all proposals are funded, the proposal with the longest term monitoring and widest geographic coverage will be given the lead role in data collection activities.    

ISRP Comment No. 3

The work on genetic structuring (microsatelite analysis) should be omitted. Probably enough has already been done. And what if the project were to find a difference?  How would that information be applied? At least one reviewer was unconvinced that A run and B run are distinct; the apparent distinction may only be a function of ocean growth and survival. Why wouldn’t there have been gene flow in the past?  Likewise, regarding straying rate, the radio tagging work should be saved for later, and investigators should get on with the task of stock assessment and stock status and towards developing an evaluation program.  What about resident rainbow trout (predominantly males?)?

Response to Comment No. 3

Population identification is the first step of the VSP analysis (McElhany 2000).  It is important to identify the current extent of the population and its spatial boundaries, because as the reviewer points out currently the distinction between A run and B run steelhead populations in the Clearwater River is not clear, and also because the extent of the A run population boundaries appears to be diminishing.  Previous genetic assessments of a number of A-run steelhead meta-populations in Clearwater River tributaries have shown that a number of perceived A run populations in lower Clearwater River tributaries are now more genetically similar to Dworshak hatchery B-run steelhead than other A-run populations (Milner and Teel 1985). The intent of the genetic analysis and one of the outcomes of the tracking work proposed under Objective 2 (Task 1) is to define the existing genetic variation and straying within and among populations of A run and B run populations in the Clearwater River basin.  Although past studies have indicated that the spatial structure of the population may be changing, the genetic flow (straying) within the A-run meta-populations and between the A-run population and B-run hatchery fish in the basin are unknown.  Straying and residualized B-run hatchery steelhead may be impacting the diversity within the A-run population. A population with a high sub-population extinction rate can persist only if new sub-populations are founded at a rate equal to the rate which subpopulations naturally go extinct.  By assessing and monitoring changes in the spatial structure and genetic diversity of the A-run steelhead population in the Clearwater Basin, we hope to test the hypothesis that straying rates among A-run sub-populations are great enough, and between the A-run and the B-run populations low enough, within the basin to maintain a viable A-run population.  

Genetic sampling in 2000 by the Steelhead Supplementation Study (SSS) included 6 sites (populations) in the Lower Clearwater.  This information and the addition genetic samples proposed are needed to assess changes in the spatial structure of the population.  Alone, the SSS samples and historic information from the basin is not sufficient to define the current spatial structure of the A-run population and/or begin to detect changes that have occurred in the spatial structure of the population overtime.  

Based on the findings from the 2001 collections, if changes in the population spatial structure is detected a schedule for additional genetic sampling of populations at risk will be developed to track the expansion and/or contraction of the spatial structure of the population, and a study plan will be developed to determine the cause (i.e., swamping by B-run hatchery fish, changes in environmental conditions, flow conditions). 

ISRP Comment No. 4

More precise and meaningful usage of the carrying capacity concept is needed. 

Response to Comment No. 4

The use of the percent estimated carrying capacity utilized by parr during the proposal presentation in Lewiston was only intended as a quick illustration of the decline in A-run steelhead in the Snake River Basin.  The graph presented juvenile abundances in index areas throughout the Snake River basin collected by the State of Idaho since 1985.  The data indicated that parr densities of A-run steelhead declined from an average of about 75% of carrying capacity in 1985 to an average of about 35% in recent years through 1995 (NMFS 2000).  

ISRP Comment No. 5 

The proposal does little to quantitatively identify limits to production.  It could be used to justify a hatchery approach (see comments on 28031), but hatchery fish may be even less unlikely than wild fish to survive in these streams (perhaps due to temperature limitation), unless special, intensive selection of broodstock were done, or major habitat improvements were to unfold rapidly.

Response to Comment No. 5
The goal of the project as proposed is to assess and track the viability (i.e. abundance, productivity, spatial structure, and diversity) of the A-run steelhead population in the Clearwater River Basin.  No hatchery production of A-run steelhead has occurred, or has been proposed for the basin.

ISRP Comment No. 6

This is a purportedly required study, touted among other proposals as their monitoring and evaluation component.  As it stands, it will not provide the M&E values expected.  To evaluate habitat improvement or hatchery effectiveness, monitoring in more than one tributary would be required, and with adequate assignment of treatment and control streams.  At best, it might provide some much needed stock status information.

Response to Comment No. 6
The goal of this study as the reviewer has stated is to ‘provide some much needed stock status information’.  As proposed the study will provide long term adult and smolt abundance trend data in Big Canyon Creek, and track changes in parr densities in the major tributaries (Lapwai, Potaltch, Cottonwood, Bedrock, and Jacks, and Big Canyon Creeks) throughout the Lower Basin.  Parr density sites cover both tributaries with proposed treatments and those without (potential control streams).  We did indicate that site selections for parr density surveys would be done in coordination with on going IDFG efforts in the lower Clearwater and proposed work in the Potlatch drainage (the Steelhead Supplementation Study), primarily to reduce any possible duplication in effort. As to whether the steelhead trend and status data we have proposed to collect is sufficient to monitoring and evaluation for proposed habitat actions, offering a ‘pre- and post-‘ an uncontrolled comparison of conditions before and after the proposed actions are implemented, or can be part of a more robust controlled experimental approach, needs to be further explored and justified by the investigators proposing the actions.              

ISRP Comment No. 7

There was no mention of altered ocean conditions in the proposal as the leading cause for the sudden, dramatic, and persistent decline in returns through the 1990s, a pattern that was not consistent with the timing of what was listed as the potential causes (dam operation, habitat degradation, overfishing).  

Response to Comment No. 7

Alterations in ocean conditions maybe the leading cause for the declines in the A-run steelhead returning to the Snake and Clearwater river basins between 1985 and 1995.  But within the Clearwater River Basin, the viability of individual meta-populations of A run populations appear to be affected by local conditions (i.e., habitat degradation, drought, and swamping from hatchery B-run steelhead fish) at different rates. By tracking both estimates of population growth over the entire life cycle (spawner to spawner, and smolt to smolt ratios) and stage specific productivity (spawner to smolt) we believe we will be able to detect increases in risk of extinction to the population no matter what the cause (also see Response to comment No. 8).          

ISRP Comment No. 8

The spawner-recruit relationship proposed for examination in the project has been attempted by other steelhead investigators. The authors need to examine those works carefully.  The life stages should be split into two stanzas, the density-dependent freshwater phase (spawner to smolt) and the marine phase (smolt to adult).  Freshwater production (Ricker a) can be examined in terms of smolts per spawner as a function of the number of spawners.  

Response to Comment No. 8

We have proposed to enumerate both adult and smolt steelhead abundances annually over a number of years and pre-spawning mortality for adults returning to Big Canyon Creek, and at Lower Granite Dam, using PIT-tags, see Objective 1 (Tasks 1 and 2) and Objective 2 (Task 2).  Although our overall focus is on population growth, productivity over the entire life cycle (spawner to spawner and smolt to smolt), estimates of stage-specific productivity (particularly productivity during freshwater life-history stages; spawner to smolt) is also important for a comprehensive evaluation of population viability (McElhany et al. 2000) and is included as a product from out collection efforts (see Objective 1, Task 2).  McElhany et al (2000) suggests that estimates of population growth rate (i.e. productivity over the entire life cycle) is important as an indication of the populations replacement rate and risk of extinction, no matter what the cause.  Declines in stage-specific productivity may not immediately manifest in reduced abundances if offset during other portions of the life cycle, they may indicate reduced resilience to variation in productivity elsewhere in the life cycle.  As an example, estimates of smolt production provide a measure of both a population’s potential to increase in abundance (should the recent poor ocean conditions abate) and a population’s ability to weather future periods of poor ocean conditions (McElhany et al 2000).                

ISRP Comment No. 9

Variability in parr sampling efficiencies and in parr densities, particularly at low escapement levels and with variable distribution of redds, will frustrate attempts at comparison and should be discarded in favor of comparative snorkel surveys of adult abundance in key index monitoring sites within the study stream (i.e., fish fence present) and among others.  Alternatively, and preferably, the comparison among other streams should be based on smolt yield in treated and untreated watersheds.

Response to Comment No. 9

High spring flows and low visibility in the majority of lower Clearwater River tributaries precludes comparative snorkeling surveys of adult abundance.  Although variability in parr densities measured in the basin has been found to be high, alternative measures (i.e., smolt yields) have not been shown to be much better (Walters et al. 2001).  Because of the ability to easily snorkel multiple sites of 10 or more per basin (increasing sample size), and stratify density by habitat associated with known spawning areas (decreasing variance) we believe our power, even at low escapement levels assess changes within a stream over time and between streams within the basin is sufficient.  Because of the expense and effort involved in keeping a screw trap operating during peak smolt migration periods, it is not feasible give the current budget constraints to estimate smolt yields in all of the major tributaries in the basin. 

ISRP Comment No. 10

For adult enumeration, consider electronic (Logie) counters that remain functional at high flows.  These require a civil structure or crump weir, or preferably, a purpose-built structure.  Adult sampling for biological data can still be incorporated in the design; the population need only be sub-sampled to determine age structure, etc.

Response to Comment No. 10

It is believed that the adult weir (a traditional picket weir) with the marking recapture procedure as proposed will be sufficient to enumerate and derive estimates of adult returns to Big Canyon Creek during normal flow.  At this point we do not believe that the costs of a purpose-built structure or investment in electronic counters and a crump weir can be justified until a better understanding of the abundance of adults returning to the basin can be assessed.   

ISRP Comment No. 11

For smolt estimation, a full-counting structure with random sampling is best, but may not be possible due to high flows.  Two RSTs are required (or two locations: one for marking, the other for recapture, each with as many RSTs as necessary to obtain an adequate recapture rate).  See Dempson and Stansbury (1991).
Response to Comment No. 11 

The inability to track changes in capture probabilities and keep traps operating during high flow events occur during peak migration periods within the basin has the greatest effect on our smolt estimations.  The method we have proposed to use to estimate smolt yield has been specifically developed to estimate confidence intervals for escapement estimates derived from stratified samples (Steinhorst 2000).  Mark-recapture data is used to derive trap efficiencies.  Trapping periods are then stratified by sub-periods of somewhat equal trap efficiencies and a maximum likelihood estimate of escapement and corresponding profile confidence intervals are derived.  The estimates and confidence intervals are reported by period and over periods. The resulting intervals are not symmetric about the point estimator, but are more likely to have nominal coverage at the specified level (95% for example) than the usual asymptotically normal confidence intervals. The calculations are numerically intensive (particularly for over period estimates and confidence intervals).
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