Response to ISRP comments
199405400 - Migratory Patterns, Structure, Abundance and Status of Bull Trout Populations in Subbasins of the Columbia Gorge, Columbia Plateau and Blue Mountain Provinces
1. Comment: This proposal addresses what seems to be a set of problems that are not well integrated with each other or with management options for bull trout… The linkages between subbasin-specific tasks and objectives are sometimes missing. For example, movements and connectivity in the Hood River and Walla Walla (work elements 1 and 2) are not linked conceptually with work element 3 to develop standard protocols for monitoring bull trout.

Response
During its history this project has addressed a wide range of questions related to bull trout management, including population structure, interactions with brook trout, adult migration and thermal habitat, and evaluation of use of redd counts and EMAP sampling design for population monitoring.  A number of these questions are not necessarily directly related to each other because they are different questions that require different approaches to answering them.  However, they are integrated in the sense that deal with critical information needs identified for bull trout, and the objectives in this proposal are a logical follow-up from past and current research from this and other projects to address remaining information gaps and management needs.  For example, objective 3 (monitoring) will incorporate what we have previously learned concerning use of redd counts to monitor abundance, application of EMAP sampling design, as well as new work in applying a patch network to monitoring bull trout distribution.  Objective 1 (evaluate the seasonal movement patterns of subadults and the influence of water temperatures on those patterns) builds on our previous studies of adult migration and thermal habitat use and life history and population monitoring in Mill Creek.
2. Comment: The project sponsors provide brief summaries of previous work on four topics -- genetics/metapopulation structure, bull trout/brook trout interactions, bull trout migration, and monitoring. The summary of population structure is adequate, but the others leave the conclusions and next steps too open ended.
Response
We have focused our responses here on migration and monitoring since these are the aspects of project proposed for additional work under this proposal.  Other information related to conclusions from brook trout interaction studies not covered in the project history is presented in Gunckel et al. (2002) and Gunckel (2001).
3. Comment: A response is needed to clarify that the design of the model development and standardized monitoring protocol is adequate, and that studying juvenile and subadult movements is required in each of these subbasins.

Response
Model development—see comments 17-18
Standardized monitoring protocol—There currently is no standardized monitoring protocol for bull trout.  That is the purpose of the bull trout Recovery Monitoring and Evaluation Group (RMEG) and what objective 3 is designed to help develop.

Subadult movement—see comment 7 
4. Comment: It is difficult to ascertain how critical the results of this study would be for management.  There do not seem to be any managers in the various basins actively on board and involved with this proposed work (at least as presented in the proposal).
… for migration patterns, from these previous investigations how should subsequent investigations be conducted? What are the new questions? 

Response

Objective 1.  The following section from the proposal provides the rationale for the proposed subadult migration and thermal habitat study in Mill Cr.:

The decline of bull trout throughout their range in the Northwest, which includes much of Columbia Basin, has been linked the decline of the migratory form (Nelson et al. 2002; USFWS 2002).  Migratory life histories have been viewed as key to bull trout persistence (Rieman and McIntyre 1995; Dunham and Rieman 1999; Nelson et al. 2002), and understanding movement patterns and associated habitat requirements are critical to maintaining those migratory forms (Muhlfeld and Morotz 2005; Hostettler 2005).  Juvenile migratory bull trout are thought to rear 1-4 years in natal headwaters (Fraley and Shepard 1989, Mogen and Kaeding 2005) before migrating downstream in larger rivers or lakes, where they spend several years as “subadults” before returning to upper reaches to spawn as mature adults (Rieman and McIntyre 1993).  Studies of bull trout movement to date, including past work of this study, have focused almost exclusively on adults in part due to technological limitations (e.g., size/duration of radio transmitters and corresponding minimum size requirements of radio-tagged fish).  Seasonal movement patterns and habitat requirements of the subadult bull trout are poorly documented (Muhlfeld and Marotz 2005).  With improvements in PIT tag technology and increasing miniaturization of radio tags, it is now possible to more effectively track movements of subadults.  Understanding bull trout distribution and survival and the factors affecting them at this life history phase may be particularly important since subadult bull trout are potentially occupying downstream reaches continuously for several years (as opposed to annual summer-fall upstream migrations of adults to typically cooler reaches), and adult abundance and corresponding reproduction are directly dependent on survival at this stage.  In many systems these downstream reaches used by subadults are the most altered habitats of the watershed. Downstream mortality factors, such as temperature, have been suggested as possible causes for the decline of migratory bull trout warranting further investigation (Nelson et al. 2002). 
In terms of habitat requirements, water temperature has been widely recognized as a factor limiting bull trout (USFWS 2002).  Elevated water temperatures lower reaches potentially used by migratory bull trout are frequently used in identifying water quality limited stream reaches under the Clean Water Act.  In 2003 the Environmental Protection Agency issued guidance to the states and tribes concerning temperature criteria for bull trout and other fishes.  However, no data were available concerning water temperatures associated with migratory bull trout habitat (EPA 2003).  During the past 4 years this study has been helping to fill this void by examining thermal habitat of adult migratory bull trout (Starcevich et al. 2005; Howell et al., in prep.).  We are proposing to extend this work in 2007-2009 to include water temperature relationships to subadult movement and distribution.  Preliminary work from the current study in 2005 indicated that more than 75% of  the 547 subadults PIT tagged during April-July migrated downstream of juvenile rearing habitat into lower reaches of Mill Cr. where daily maximum temperatures exceeded 16C throughout June through August.  The water temperature criterion recommended by EPA and adopted by Oregon Department of Environmental Quality for migratory bull trout is 16C (7 day average daily maximum) (EPA 2003; ODEQ 2003).

The following research needs identified by managers in the Walla Walla subbasin and bull trout recovery plans were also included in the proposal:
1. Critical uncertainties include habitat/life history stage relationships

2. Average daily movement by month and reach

3. Effect of temperatures on migration

4. Passage through the lower Mill Creek-Yellowhawk Creek complex

The subbasin plan also directs project proponent to use the draft bull trout recovery plan to demonstrate that their project is consistent with the subbasin plan and will benefit bull trout.  Specific priorities from the Umatilla-Walla Walla recovery plan (USFWS 2002) include:

1. Determine movement and seasonality of use of different habitat types by bull trout, specifically Mill Cr. subadults.

2. Determine the suitability of temperature regimes in currently occupied habitat

3. Determine survival rates to adult

Regarding involvement by the managers in objective 1:  The Oregon Department of Fish and Wildlife is the lead project sponsor.  The Washington Department of Fish and Wildlife and Umatilla Tribes fisheries staff are actively assisting the current project with preliminary feasibility work related to this objective.  The US Forest Service will be providing staff and facilities.  The US Fish and Wildlife Service installed and will continue to maintain PIT tag detection arrays in Mill Cr. and the Walla Walla River to support this work.

Objective 2.  Bull trout are identified as priority species in the Hood River Subbasin Plan (NPCC 2004a).  This plan lists objectives pertaining to bull trout that comprise maintaining and expanding opportunity for genetic exchange, maintaining the current distribution of bull trout and expanding existing distribution to suitable habitat in the subbasin, and restoring suitable habitat conditions for all bull trout life history stages and life history strategies.

Surrounding each of these objectives is a need to better understand migration patterns and connectivity.  Specific information needs identified in the Hood River subbasin plan include:

· Assessing the effectiveness of downstream juvenile passage over the spillway at Clear Branch Dam

· Further studies and a better understanding of bull trout fidelity to their natal streams are needed to better define local populations in the recovery unit 

· Guidance on reducing threats to the long-term persistence of populations and their habitats, ensuring the security of multiple interacting groups of bull trout, and providing habitat conditions and access that allows for the expression of various life-history forms.
Additionally, the Deschutes Watershed District of the Oregon Depart of Fish and Wildlife who is directly responsible for fish management in the Hood River Basin identified Hood River bull tout as their top resident fish issue.  The proposed work is also endorsed by the USFS, USFWS, the Confederated Tribes of the Warm Springs and the Hood River Irrigation District.  
Objective 3.  The primary aspect of bull trout recovery planning that the USFWS managers have continued to support is the work of the Recovery Monitoring and Evaluation Group  (RMEG) to develop a range-wide monitoring strategy for the species.  Besides the USFWS, that group includes representation from fish and wildlife management agencies, USGS, and the US Forest Service from Washington, Oregon, Idaho, and Montana.  Except for travel, that work is primarily funded by the contributing agencies.  As described in the proposal, this objective is will serve as a test application of RMEG approaches to monitoring bull trout.  The RMEG agreed to strongly support the proposal and will serve as integral collaborators in completing this objective.
Guidance documents for proposal preparation also support these objectives:  The Northwest Power and Conservation Council’s research plan (NPCC 2005) supports the use of bull trout habitat patch delineation and analysis (Objective 3) and highlights the need to better understand population connectivity, migratory characteristics and subadult bull trout distribution (Objectives 1 and 2). The ISRP’s own recommendations for research, monitoring, and evaluation (ISRP 2005) also specifically included development of empirical models using habitat variables for predicting presence-absence or abundance of focal species, such as bull trout (Objective 3).
5. Comment: The direct linkage is not well established between the proposed research and benefits of implementation on the species basinwide.
Response
Objective 1.  The proposal and previous response highlighted the importance of migratory forms of bull trout to conserving the species throughout its range, including the Columbia Basin, and the widespread lack of information about the migratory subadult life stage, which is critical to survival to reproduction.  As a result, there is great uncertainty as to how management can help with this aspect of the species’ recovery.  This would be equivalent to managing salmon and steelhead in the basin without information on smolt migration and factors influencing their survival.  Without this information for bull trout, management of other life stages (e.g., spawning, rearing, resident fish, migratory adults) will proceed without understanding the important link that subadult bull trout represent.  For example, EPA regional water temperature criteria to protect migratory bull trout, which are implemented in all states in the basin, have no empirical foundation since the data do not exist.  Stream reaches and timing identified for application of “best judgment” migratory bull trout water temperature criteria in Oregon were largely based on existing information on adult distribution and timing, including that from this project.  Adult bull trout move upstream to cooler spawning locations as water temperatures increase during the summer.  However, immature subadults may continue to occupy warmer downstream reaches during the summer where water temperature standards don’t apply since they are based on adult distribution and timing.  Objective 1 would contribute to meeting these regional needs.
Objective 3.  This objective is directly linked to the development of bull trout monitoring strategies for application throughout the range of the species in the U.S., including the Columbia Basin (see response to comment 4).

6. Comment: The summary of relationships to other projects (section D) is not adequate to establish that the facilities, equipment, and personnel are appropriate to complete the work identified in this proposal.
Response
The intent of this comment is not clear.  According to the directions for proposal preparation containing the ISRP’s review criteria (http://www.nwcouncil.org/fw/budget/2007/proposaldevelopment.htm), the purpose of Section D was to “put the work into the context of other work funded in the FWP and described in the subbasin plan inventory section” rather than to establish that the facilities, equipment, and personnel are appropriate to complete the work.  The latter information is presented in sections G and I of the proposal.

7. Comment: Is it necessary to investigate migration of juveniles from the natal headwater areas to adult holding areas in lower tributaries or the mainstem Columbia in every subbasin?  Is it possible to establish generalizations that can then be used to develop water quality and diversion performance standards in other subbasins?
Response
It is probably not necessary to investigate subadult bull trout habitat in every subbasin. However, as discussed, we currently know little about subadult distribution in any of the subbasins or factors other than physical migration barriers (e.g., temperature) that may influence their survival at this life stage.  Consequently, although generalizations to help guide protection and restoration in the future will certainly be useful, we lack case studies and empirical data on subadult bull trout on which to base those generalizations.  We also know from our own past project work and other studies of migratory adult bull trout that there can be substantial variation in the extent, seasonality, and direction of migratory habitat and some of the physical and biological factors that may influence it.

Mill Cr. is particularly well suited for this study compared to other subbasins because of the facilities already in place (downstream trap to PIT-tag subadults, upstream trap to recapture returning PIT-tagged adults, existing PIT-tag detection arrays in Mill Cr., Walla Walla and SF Wallla Walla rivers), nature of the population (e.g., adequate numbers of migratory subadults), issues of water temperatures and flows in the subbasin, and data from the current project.
8. Comment: What do we need to learn to move from investigation of life-history variation to implementation of restoration actions?
Response
As in other areas of research, we believe that this is a continuing process of learning and application of new knowledge.  The following provide a couple examples of implementation of restoration actions based on life history information previously generated by the project.  Results of adult migration studies have been directly incorporated into proposed critical habitat designations for bull trout under the ESA.  In 2003 the ODEQ also used the data to identify adult migratory habitat for designation of water quality criteria under the Clean Water Act.  Evidence of tagged bull trout from this study that were entrained in Walla Walla’s municipal water supply diversion on Mill Cr. were used as a basis for installation of new diversion screens that protect downstream migrant steelhead and Chinook as well as bull trout.  In this proposal we have identified other largely unexplored aspects of bull trout life history that will have important restoration implications.
9. Comment: It is not at all clear how this project will serve to provide "guidance for reintroduction assessments.”

Response

Landscape models can identify suitable but unoccupied habitats that may potentially serve as reintroduction sites.  Dr. Dunham, a project investigator, is currently involved in an assessment for reintroduction of bull trout in the Clackamas River basin, and patch-based approaches for identifying suitable habitat provide the foundation for that effort.
10. Comment: The listed objectives are really tasks to complete the work elements. Objectives in terms of goals to achieve protection and restoration of bull trout are needed.
The directions and ISRP criteria for proposal objectives include the following:” Does the proposal have clearly defined and measurable objectives (whenever possible in terms of measurable benefits to fish and wildlife) with specific timelines?” (http://www.nwcouncil.org/fw/budget/2007/proposaldevelopment.htm).  Since this is a research and monitoring proposal, it does not contain measurable protection and restoration achievements per se, but rather measurable research objectives that will help guide bull trout protection and restoration and that can be used to help measure population distribution, abundance and response to protection and restoration activities of other projects.  Our objectives are expressed as broader measurable research and monitoring accomplishments with completion timelines for each of the three major elements of the proposal, whereas the work elements and tasks provide the specific methods to achieve those objectives.  For example:

Objective 1.  Determine the seasonal movement and distribution patterns of subadult fluvial bull trout in Mill Creek, a tributary to the Walla Walla River, and the relationship of those patterns to water temperatures.  Completion by 01 March 2009.

Work Element 1.1. Collect/Generate/Validate Field and Lab Data
Task 1.1.1.  Install screw trap at site just upstream from the Mill Creek diversion dam and operate trap five days weekly to capture sub-adult bull trout.
Task 1.1.2.  Tag a combined total of 600  bull trout 100-134 mm with 12.7 mm SGL full duplex PIT tags and bull trout 135-299 mm with 23 mm full duplex PIT tags. Previous trap catches of subadults averaged approximately 1,200 fish/year in this size range during 1998-2002.  

Task 1.1.3.  Maintain existing PIT tag detector array at Kiwanis Drive (RK 35).

Task 1.1.4 Coordinate with USFWS to maintain existing PIT tag detector arrays at Bennington Dam (RK 18) and in the lower Walla Walla River  (RK 10) .

Task 1.1.5  Install fixed PIT tag detector arrays near the confluence of Blue Cr. (RK 27) and at the point of diversion into Yellowhawk Cr. (RK 16) if warranted by the number subadults moving below Bennington Dam.

Task 1.1.6  Surgically implant radio transmitters (Lotek NanoTags) in 40 subadult bull trout (159-299 mm) in 2007 and 2008 according to methods used in previous studies (Hemmingsen et al. 2001a).  Radio tags will not exceed 3% of body weight (Adams et al. 1998).  Expected tag life based on current specifications would be approximately 4.5 months for fish 159-196 mm and 9 months for fish 197-299 mm.
Task 1.1.7  Track locations of radio-tagged bull trout weekly using telemetry. Record GPS coordinates of locations.
Etc.
Work element 1.3. Analyze/Interpret Data
Task 1.3.4. Describe temporal and spatial (e.g., location, range, migration rate) distributions of PIT tagged and radio-tagged fish and fish observed snorkeling.  Examine influence of  size/age, years, capture/tagging dates, and temperature in movement using logistic and Poisson regression analyses.
Etc.
11. Comment: Objective 1: how is ambient water temperature determined?
Response

Ambient water temperatures will be collected using a series of thermographs distributed along the migratory corridor (p. 15), similar to the approach used by the project in the Lostine and Wallowa rivers for adult bull trout (Starcevich et al. 2005).

12. Comment: How are survival rates determined - specifically how is tag loss/non-detection and/or migration out of the area incorporated into the survival estimates?

Based on the locations of redds using extensive redds counts in Mill Cr. and the location of our upstream trap below the spawning area, more than 99% of the returning adult bull trout spawning in Mill Cr. from PIT-tagged subadults should be intercepted at our upstream trap so we do not anticipate non-detection of returning adults to be a problem.  Other PIT detection arrays are operated in the mainstem Walla Walla and SF Walla Walla rivers, adjacent tributaries (e.g., Umatilla and Tucannon rivers), and mainstem Columbia R. dams that could detect bull trout that disperse to areas other than Mill Cr.  We will also be radio-tagging a subsample that will give us an indication of migration out of the Mill Cr. watershed, non-detection at arrays and PIT tag loss.  We will also be routinely monitoring detection functionality at the arrays. 
13. Comment: How will bull trout be monitored (tracked) in Bonneville Reservoir. Task 2.1.2. 
Response

We propose to track radio-tagged bull trout in the Bonneville pool either by vehicle, boat or air.  Tracking methods will depend on movement patterns.  If tagged fish can be initially located by vehicle tracking we will continue this method until tags cannot be located.  Missing fish will be located via aerial tracking and once missing fish are located future tracking methods will depend upon fish location relative to road access.

14. Comment: Who operates the Middle Fork screw trap? Is this project going to operate a trap to catch 20 fish per year? If not, are fish trapped and captured by another project holding bull trout until they are tagged? Who does the tagging?
The Middle Fork screw trap is operated by ODFW staff funded under the Hood River Production Program (BPA Project 198805304).  Bull trout are captured as part of their ongoing sampling for anadromous fish.  We coordinate closely with this project and they plan to hold captured bull trout and contact our staff so that fish can be tagged.  

15. Comment: For objective 3, the linkage between the stages on page 18 and the tasks (work elements) needs to be established; it is not clear from the text. No tasks are associated with stages 1 and 2 or 4 and 5. 
Response

There are specific work elements and tasks listed in the proposal narrative (pp. 19-22) that are tied specifically to each stage (1-5, listed on page 18).  An example for stage 1 from the proposal is shown below:

Stage 3.1 Map potentially suitable natal habitat patches.

Work Element 3.1.1 Submit/Acquire Data

Task 3.1.1.1 Acquire 1:100,000 stream coverages, high-resolution digital elevation model (DEM) data, and available water temperature and low flow stream width data, and distribution of fish movement barriers for the John Day and Grand Ronde subasins.  

Work Element 3.1.2 Create/Manage/Maintain Database

Task 3.1.2.1 Develop relational database and integrated GIS to display stream elevation and temperature profiles.  Archive metadata.

Work Element 3.1.3 Analyze/Interpret Data

Task 3.1.3.1 Develop regression models to predict stream temperature profiles from stream elevation and catchment basin area for each subbasin.  Alternatively use linear interpolation where data are sufficiently abundant.

Task 3.1.3.2 Using the GIS identify downstream boundaries of potential natal habitat patches using either a temperature threshold (e.g., Selong et al. 2001; Dunham et al. 2003b) where temperature data are available or an elevation threshold based on the elevation-temperature models from the previous task in portions of the subbasin lacking sufficient temperature data (e.g., Dunham et al. 2002).  

Task 3.1.3.3 Adjust patch size by removing ephemeral and intermittent streams.  Work with local biologists for review and refinement of final patch maps.

Stage 3.2 Verify presence of bull trout in patches with existing data…

In this case the numbering system for the hierarchy of objectives, stages, work elements, and tasks required for the whole proposal may be somewhat confusing.  In the example above Stage 3.1 refers to Objective 3, stage 1; Stage 3.2 = Objective 3, stage 2, etc.  We have revised the formatting to make this organization more apparent.
16. Comment: The reference “Rosenberger and Dunham 2005” is not in the citations. 
Response: Added.

17. Comment: What is going to be done with Work Element 3.4 - Landscape Modeling? It is not clear. 
Response

Landscape models are intended for the purpose of predicting the probability of occurrence of bull trout in relation to patch characteristics.  Patches are defined as discrete watersheds that support conditions suitable for self-sustaining local populations of bull trout (see Dunham et al. 2002).  Knowing where bull trout populations are likely to occur is of fundamental interest to managers for several reasons:  

First, predictive models can help in the design of cost-effective sampling programs (see Peterson and Dunham (2003) for a detailed example).  Simply knowing the prior likelihood of occurrence has obvious implications for allocating sampling effort.  For example, managers may be interested in confirming presence of bull trout in habitats likely to support local populations or confirming low probability of presence in habitats that are less suitable.  Peterson and Dunham (2003) provides a quantitative protocol for combining landscape model predictions of occurrence with sampling models of occurrence for designing cost-effective sampling programs.

Second, it is important for managers to understand characteristics of patches that support or do not support local populations of bull trout.  For example, the work by Dunham and Rieman (1999) showed that occurrence of local populations was more likely in larger habitats that were more closely connected to other patches with bull trout.  A third factor that proved important was the density of roads within a watershed.  This result provides clear implications for where to focus on restoration or protection (e.g., large and interconnected are most important habitats for persistence) and what kinds of management actions are needed to restore habitats (e.g., addressing issues with roads, such as passage at road crossings, alteration of sediment delivery, etc.).  Our proposed work seeks to provide more examples similar to that presented by Rieman and McIntyre (1995) and Dunham and Rieman (1999) for bull trout in central Idaho.  Work from this single watershed (the Boise River basin) is the only example for this species, and the extent to which the results of that work apply elsewhere for bull trout it is very uncertain.  We view this as a critical information need for guiding management prescriptions and identifying threats to bull trout as outlined in Table 1 of the proposal narrative.
18. Comment: It is not clear how the patch characteristics are going to be measured and then evaluated and finally incorporated into a landscape model.

We did not provide details of how patch characteristics would be measured or modeled due to space limitations in the proposal.  Those methods are described in peer-reviewed publications cited (e.g., Dunham and Rieman (1999); Dunham et al. (2002)).

19. Comment: The text references streams (e.g., Mill Creek in the Walla Walla subbasin) without placing them in context… The addition of several maps would greatly improve the clarity of the proposal, especially the section regarding the migration patterns of bull trout in the Hood River watershed.

Response

We have added the following maps to clarify the location of the study streams and some of the features referred to in the proposal.
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Figure 1.  Location and features of Mill Cr. study site
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Figure 2. Resident fish distribution in the Hood River Subbasin. Coe Branch enters the Middle Fork Hood River just downstream of Clear Branch Dam.
References cited in the responses are listed in the proposal.

