Northwest Power Planning Council 
Attention: Kendra Phillips 
Response to K ISRP 
851 SW 6th Avenue, Suite 1100 
Portland, OR 97204

Re: ISRP Review of Project ID 21003, Upper Columbia Subbasin Native Rainbow Population Study

Project Reviewers, 

On behalf of project co-sponsor Tom Shuhda and myself, I appreciate the opportunity to address the concerns and comments raised by your review. Mr. Shuhda and myself appreciate the burden on reviewers in having to review 30 widely differing proposals within a relatively short period of time. Despite this burden, we respectfully request further clarification and detail from reviewers regarding many of their criticisms of our proposal. Undoubtedly the fault is ours in crafting a proposal which contains several principal aims and which fails to clearly articulate and/or motivate the relationships between them. 

We are, however, confident that the general aim of the proposal is sound and that a well-crafted and executed version of the proposal would significantly contribute to furthering the implementation of the Fish and Wildlife Program. We would very much like to get a project like the one proposed funded and, hence, seek additional direction from reviewers as to how the proposal could and needs to be strengthened. This reply is intended, in part, to clarify the purposes and aims of our proposal to help focus follow-up responses from reviewers.

Clarification Of Project Objectives 

The proposal contains three main emphases: (1) basic redband trout life history, (2) interactions with non-native brook trout, and (3) the relationship between stream habitat conditions and native resident trout population viability. While these are related, the proposal would likely benefit from focusing clearly on one. 

 The principal objective of the proposal is #3, the relationship between native trout population viability and stream habitat conditions.  Accordingly, the brook trout component needs to be dropped. 

The life history emphasis, however, is rather directly connected to a proper assessment of population viability. The proposal undoubtedly needs to do a better job of articulating this relationship. In addition, the proposal probably needs to provide more detail and specificity regarding the stream habitat parameters to be measured and the relationship of these to the viability of the populations of interest.

As a start we would modify the measurement of stream habitat features along the following lines. We would eliminate the benthic invertebrate sampling since only qualitative sampling was proposed. Measurements of riparian vegetation at cross-sections would be dropped for two reasons: 1) it is only indirectly related to in-channel habitat unit conditions via its impact on bank stability and sedimentation, recruitment of large woody debris, and stream temperature related to shading, all of which would be directly measured; and 2) time constraints due to a considerable expansion of the number of stream cross-section associated with the expansion of the number of within-stream study sites (See comments on Sampling below). Canopy cover/shading as described under Objective 2 would be measured at each cross-section only at the center of the stream. Stream temperature measurements would be made at 3 to 6 representative study reaches spread along the entire study length of each stream. In addition, air temperature would be measured in the riparian zone nearest the wetted edge of the channel at the same representative reaches using continuous recording data loggers.

In addition to the cross-section measurements and the enumeration of channel habitat units described under Objective 2, additional quantitative measurements of channel habitat units would be made at 3 to 6 representative reaches. Measurements would include: pool depths and areas, cobble embeddedness, area of eroding banks and volume of large woody debris.

Life History and Energetics
We refer reviewers to pp. 11-12 of the proposal regarding hypotheses, beginning with the paragraph on the middle of page 11 which starts "However, we can offer …". In order to accomplish the main objective of the project, the habitat measurements need to be related to life history data for the resident populations of interest. Life tables for each study population need to be built and changes in life table components measured annually. 

This undoubtedly gives the proposal the character of being "aimed at very basic research…" as noted by reviewers. But it is applied research, research which is believed to be fundamentally related to population viability, the calculation/estimation of population viability, and the evaluation of stream habitat conditions in so far as such conditions are believed to impact population viability. This is the key hypothesis that underlies the entire concept of the project, one which we believe is both fruitful and novel. We are most interested in reviewers' assessment of this aspect of the project, and are eager to discuss both the general hypothesis and to provide additional details/motivation which reviewers believe necessary.

Closely related to the development of life table data is the collection of information related to fish condition and growth. Two kinds of measures of fish condition are included in the proposal: 1) indices based upon fish lengths and weights (Relative Weight), and 2) indices or measurements of the health/energy content of individual fish based upon the measurement of whole-body lipid content. These are included under project Objective 4. We believe that both are relevant to the evaluation of the impact of stream habitat conditions on fish population viability. Undoubtedly the proposal could have included a more extended motivation of the inclusion of each of these components. We are interested in reviewers thoughts on these components of the project.

Modeling 

Life history data would be employed to parameterize a stochastic age-structured population dynamics model. This is a key component of the population viability analyses and of the long-term assessment of stream habitat impacts on population viability. Estimated parameters would be input into RAMAS Stage, a stochastic matrix population model developed by Scott Ferson of Applied Biomathematics. We did not discuss this at any length in the proposal, but are prepared to. We are interested in any comments or concerns that reviewers may have in regards to the modeling effort.

Sample Sizes and Related Study Design Issues
We thank the reviewers for forcefully drawing attention to what we agree is a serious, but correctable, shortcoming of the proposal: the restricted number (2) and extent (<=200 meters) of sampling sites within each of the proposed study streams. Distribution of resident trout in headwater streams is certainly likely to be patchy and clumped, both with respect to total individuals and to the several age/life-stage classes into which a single population can be divided. Since it is the intention of the proposal to study both total population numbers and age-classes, greater attention to patchiness and aggregation is appropriate. 

We believe that the matter is relatively easily addressed and we have given considerable thought to this matter in the interval between our interview with the reviewers and receipt of written comments. Each of the study streams is less than 10 kilometers in length. Each therefore consists of fewer than 100 reaches of 100 meters length. Several reasonable sampling schemes can be considered which can be applied to a contiguous block of 100 or fewer quadrats. In fact, we believe that it is possible to sample in the neighborhood of 15 to 20% of the populations in each of the proposed study streams.

One potentially practical scheme we've considered is the following. First, the entire length of each study stream would be walked and major discontinuities in channel width and gradient noted on USGS 1:24000 maps. The entire length of stream would be divided longitudinally into four segments. 

Within each of the 4 segments, distinct blocks of stream each 500 meters in length would be chosen. Each block would be sampled 100 meters at a time. If one 100 meter segment per block were randomly chosen for multiple pass removal, with 1 hour waits between subsequent passes and the remaining four sampled with single pass, it should be possible to sample a single stream in 4 days - one day per 500 meter block. This would provide 20 100 meter reaches in a 4 by 5 design and so should allow for a robust calculation of the variance within each (100 meter) segment, within each block, and between blocks. This should be adequate to account for and to detect extreme clumping if it is present.

The random sampling of one 100 meter reach per block is based upon the assumption that first-pass electroshock removals will capture the majority of fish in each reach and that second passes will contain less than 10% of the numbers captured by the first pass. This seems reasonable in view of the size and clarity of the study streams and the flow conditions normally prevailing during the time of sampling between mid-July and the end of August. 

If it were to turn out that 3 to 5 of each 500 meter block required multi-pass removal to adequately census each block, serious time constraints would be imposed upon accomplishing project objectives. This would require multipass removals from 1200 to 2000 meters per stream at a minimum of 3 hours sampling time per 100 meters for 3-pass removals. In any event, it appears that the contemplated sampling scheme would find this out.

This sampling issue is a critical one and we are most interested in reviewers comments on this suggested scheme and any suggestions or ideas for a more efficient sampling scheme. 

We are, however, concerned with reviewers'  assertion that "[t]he main limitation with the study design … is the fact that there is only a sample size of six …". We understand this criticism to apply even were the matter of within-stream site number adequately addressed. Since to our knowledge few, if any, studies exist in the peer-reviewed fisheries and ecology literature involving comparative studies of 3 or more streams, we would like to have more detail from reviewers regarding the aspects of the proposal which are of concern to them in regards to the proposed study size of 6. 

Since we plan to drop the brook trout comparison, the number of study streams may drop to 3. We would like to know if reviewers' believe that this would necessarily be too small a sample size.

Genetics Of The Study Populations 

We agree with reviewers' comments that we could have provided more information regarding the genetic characterization of the study populations. This was an oversight, since such data exists and was in fact used by Tom Shuhda to choose the study streams. Few streams in the Colville appear to contain populations of unadulterated native redband. The 3 streams without brook trout identified in the proposal (Tonata, West Fork Trout Creek, and Lane Creek) were chosen based upon recent genetic analyses conducted by Robb Leary for the Colville National Forest that indicated that pure redband populations were present in these streams. 

Other streams in the province are known to contain rainbow populations free from sympatric brook trout and native cutthroat and free from hybridization with non rainbows. For some of these, it is not known whether hybridization with coastal rainbow has occurred; for others, it is known that populations are hybrid swarms of interior (redband) rainbow and non-native coastal rainbow.

Pending objections to a study size of three streams, we believe that a study of these three streams would be significant. We also believe that it would be fruitful to include one to three additional rainbow streams even though the populations may not contain pure redband. So we could proceed with a study size of up to 6 streams.

Usefulness Of The Proposal To Management 

Reviewers' comments in the first paragraph of their review regarding the brook trout component of the proposal suggests that Forest Service resource managers would be better served by a more direct brook trout control proposal. We wish to draw reviewers attention to the fact that this proposal was requested by and developed with the assistance of the U.S. Forest Service resource manager who has the principal responsibility for fishery resources on the Colville National Forest, Tom Shuhda. This project is considered by him to provide the kind of data which he needs as a manager to evaluate the long-term efficacy of land management activities (including instream activities) on native resident salmonid species on Forest Service lands. 

As a manager, Mr. Shuhda is deeply concerned that short-term, quick-fix actions are being undertaken on Forest Service and other lands with the good intention of benefiting native resident fish resources, but with no assurance that they do in fact benefit native fish either in the short or, most importantly, the long term. Appropriate baseline data coupled with appropriate long-term monitoring and evaluation are required, hand-in-hand with short-term, best-guess fixes, such as brook trout removal projects. We are, of course, interested in knowing how our proposal can be improved to better address this management concern.

Revision to Selected Streams For The Intermountain Province 

As noted above, dropping the brook trout component and excluding streams with sympatric populations of brook trout or cutthroat trout from the list of candidate study streams reduces the list of streams contained in the proposal to 3. The project -- revised as indicated herein -- could be undertaken on the 3 redband streams. Alternatively, 1 or more streams similarly located on lands of the Colville National Forest that contain only resident rainbow populations but which are either hybrid swarms or of unknown sub-specific composition could be added to increase the number of study streams.

It appears to us that either option is capable of achieving the principal aims of the project. But we are interested in any concerns reviewers may have.

Conclusion

Time and reviewers' concerns may not permit recommendation of an adequately revised proposal for the InterMountain Province (but if reviewers are willing, so are we). Since reviewers invite a revised proposal in the future, we are also interested in revising the proposal for sub-mission next year with a focus on westslope cutthroat populations in the Pend O'Reille subbasin. 

In either case, we wish to provide reviewers with a more succinct, rigorous proposal which addresses their substantive concerns. We look forward to receiving reviewers' response to this letter. Again, we thank reviewers for the time and effort which they devoted to review of our proposal.

Sincerely,

Nick Gayeski

Washington Trout

PO Box 402

Duvall, WA 98019

Addendum: A Brief Aside On The Flyfishing Component
Another component of the original proposal that undoubtedly clouded matters was the tangential inclusion of an evaluation of flyfishing as a sampling method. This can easily dropped. We also should have explicitly included snorkeling, which we planned to incorporate as needed. 

However, we think it worthwhile to attempt to explain why we think the flyfishing component is well-motivated. We include this as an Addendum because it is not directly related to substantive revisions of the proposal in light of reviewers' comments. 

Most field biologists with whom we have talked and worked who also flyfish generally acknowledge that flyfishing is a reasonably effective and safe method of sampling headwater resident rainbow, cutthroat, and brook trout populations. 

Specifically, "dryfly" fishing (using flies that float on the surface) during summer and fall takes advantage of the feeding ecology of most 1+ and older trout inhabiting relatively unproductive western headwater streams. Insect emergences are rarely so abundant that trout feed exclusively on one species/size and at one water column depth. Energetically efficient feeding appears to consist in fish holding station relatively near the bottom and scanning a relatively wide area in front of them and between their position and the surface. Feeding behavior is "opportunistic", moving to consume any likely potential invertebrate prey item that enters the visual field. Hence, fishing a fly drifting on the surface has a high probability of being seen by and attracting any fish resting anywhere in the water column along the fly's path.

Certainly, size categories to the left of the population's length distribution will be truncated (at around 75 mm), and not all catchable-sized individuals are equally susceptible to capture during a given time interval. Nonetheless, the extent of catchability is likely regular and discernable. Once discerned and measured, there is no reason to believe that catch rate over a given length of stream within a given length of time cannot be calibrated and used to index population density. However, to confirm such an hypothesis data are needed. Since study reaches are proposed to be nearly enumerated 

under the proposal via multiple-pass electroshocking and the incremental cost of flyfishing the reaches prior to the enumerations is very small , the opportunity exists to obtain the data necessary to evaluate the flyfishing hypothesis at minimal additional project cost. Accordingly, the proposal to incorporate this evaluation into the study design was based upon considerations of efficiency, and not on arbitrarily excluding one legitimate method of sampling (snorkeling) in preference to an untested one.
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