Response to the ISRP Comments for Project No. 25012 Columbia Plateau Province: Assessment of bull trout populations in the Yakima River watershed.

Thank you for this opportunity to respond to the ISRP’s concerns on the project proposal for the “Assessment of bull trout populations in the Yakima River Watershed” (Project ID 25012).  We have outlined our response to the ISRP’s concerns below.  We took the additional step of discussing the issue on the use of the AFS protocol procedures with personnel in the US Fish and Wildlife Service (USFWS) branch offices associated with Columbia Basin bull trout recovery planning, research, data collection, evaluation and monitoring.  A USFWS response from Kate Benkert, USFWS, Lacey, WA to Jim Uehara, WDFW, Olympia, dated June 27, 2001 to address concerns expressed by ISRP is attached.

ISRP Concern:   Use of the AFS Protocol, the projects linkages with other assessment work, standardization of methods and approaches, and AFS Protocol strengths and weakness and application to Yakima bull trout?
Response:

The fact that Columbia Plateau Province proposals (Deschutes, John Day, Umatilla and Yakima) are all using the AFS protocol for bull trout presence/absence work is a positive link between the project proposals that will contribute to increasing our knowledge of bull trout, bull trout sampling methods, and bull trout management throughout their range.  This knowledge should contribute to refining the draft AFS protocol and more importantly in developing recovery plans. 

The primary reason for using the AFS presence/absence protocol is that it is currently the best available protocol for determining presence or absence of bull trout populations in small streams.  Even if some aspects of the protocol are not yet fully refined for use in Washington and Oregon (e.g., modeling concepts associated with the protocol) and perhaps in other areas within bull trout range it still contains and describes the best and most appropriate techniques for conducting bull trout presence/absence studies.  Also, by using the protocol we will have bull trout data in the Yakima subbasin that is comparable to data collected throughout their range. Data generated by use of the AFS protocol in the Yakima subbasin will first and foremost provide us with standardized information on bull trout that we currently do not have and that is absolutely necessary for effective recovery of bull trout populations in the basin, which, ultimately is our primary goal.  Second, the data collected in the Yakima basin can be used for refinement of the protocol and the habitat modeling concepts associated with it. However, it is not our intent to test or evaluate the protocol.  That is not necessary and it is not appropriate for us to do since a cooperative project between the USFWLS and the USFS, Rocky Mountain Research Station in Boise is already underway.  The protocol already provides the fundamental tools (methods) for conducting bull trout presence/absence surveys.  As already mentioned we will certainly provide data to the authors for refinement and/or use in developing additional habitat models, etc. but that is not our driving purpose.  In addition, we point out that the goal of the Deschutes project is to “determine accurate and cost effective methods to monitor bull trout abundance,” while our goal is collect data that will lead to the  “recovery of bull trout in the Columbia Basin.”  Since the stated goals of the two projects are vastly different, the Deschutes project proponents may have a need to evaluate the protocol, but we do not. 

We believe the efficacy of night or day snorkeling or electro-shocking has already been sufficiently evaluated and that it is not incumbent on us to provide further evaluation in that area. Perhaps there is a reason that is this work should be done in the Deschutes subbasin, (different goal), but although we are not familiar with the subbasin, on the surface see no reason that the Deschutes subbasin or bull trout behavior are unique in a way that would require that kind of work.  If our project is funded, we will apply the best and most appropriate techniques described in the AFS protocol to the Yakima subbasin to gather presence/absence data that will enable us to more effectively manage and recover bull trout. 

We would like to make two final and important points regarding the AFS Protocol. First, the AFS protocol is more correctly described as a draft or interim protocol, not a preliminary protocol.  The intent of the authors was to define interim guidelines, and to refine the protocols as data are collected.  Second, the AFS protocol applies primarily to that part of our project (Objective 1) dealing with presence/absence work, not to the entire protect. For example, the AFS protocol does not deal with genetic sampling and migration study methods.  The AFS protocol abstract and limitations section are attached at the end of this response to further describe the application of that protocol to bull trout sampling in general and to our proposed Yakima project.  

We believe that data collected as part of the Yakima project and by others, within the scope and limitations of the AFS Protocol, and provided to the Boise USFS office will contribute to revising the AFS presence/absence sampling protocol.  We will coordinate with the USFWLS and USFS Boise office to assure that our sampling techniques will contribute to refining the interim document. 

ISRP Concern:   Reference, Objective 3 on determining adult migration and seasonal movement patterns through radio tagging and monitoring, and adult trapping below spawning areas (i.e., need detail on the numbers, sites, locations, extent of effort, etc., on radio-tagging).  Number of populations to investigate?  Movement among populations?  Extent of anchor tagging?  Number collected at Roza facility, other sites?
Response:
We will focus our attention on five fluvial bull trout populations in the Yakima subbasin.  Three of these are in relatively close proximity to each other in the upper Naches drainage (American R., Crow Cr.& Rattlesnake Cr.) and one is in the Ahtanum drainage.  These four areas appear to have distinct spawning populations.  (Redd counts in these areas during 2000 were;  American - 44 redds, Rattlesnake - 45, Crow - 26, Ahtanum - 26)  The fifth population represents bull trout that have been observed in the upper main-stem Yakima (i.e., above Roza Dam).  This Yakima R section is above the Naches and Ahtanum drainages.  It is not known if bull trout observed in the main-stem are a unique population or if they are an admixture of fish from the other fluvial populations.  We hypothesize that the main-stem bull trout represent a distinct population for which we have not discovered their spawning area (stream).  This main-stem group appears to be in very low abundance.  Anglers occasionally catch bull trout in upper Yakima areas and they have been periodically noted by WDFW biologists conducting other fisheries investigations (e.g., YKFP Species Interactions Studies).  In May 1999 biologists with the Yakama Nation observed 20 bull trout at the spring chinook adult fish collection facility at Roza Dam; the fish were migrating upstream.  Only 2 were observed in 2000.  To date, none have been observed at Roza Dam in 2001.  So, trapping and tagging bull trout at Roza Dam in the future will be dependent on whether a run materializes during spring chinook brood stock collection activities.  Fish from the other fluvial populations will be captured via temporary picket and or screen weir traps installed below their respective spawning areas (4 spawning areas/4 sites) on the American, Crow, Rattlesnake and Ahtanum.  Radio tagging (and anchor tagging) adults from the spawning populations should yield valuable information on adult summer/wintering areas, pre-spawn staging areas, fidelity to spawning tributaries and migration routes/timing.  It will tell us much about where in the Yakima system these fish hold and also whether or not they move into the Columbia.  Objective 3 is rewritten below in response to your request for more detail:

Objective 3.    Determine migration and seasonal movement patterns of five fluvial bull trout populations in the Yakima subbasin.  

Task a.  Install adult traps below spawning areas to intercept post spawned bull trout for tagging / migration studies.

Task b.  Radio tag (and anchor tag) adult bull trout to determine summer and wintering areas, pre-spawn staging areas, fidelity to spawning tributaries and migration routes/timing..  

Methods 

1)  Fish will be captured via temporary picket and or screen weir traps installed below spawning areas (i.e., traps installed after the fish are on their spawning beds).  Only post spawned fish that are leaving the spawning grounds (downstream migrants) will be tagged.  Three traps will be installed in the upper Naches drainage (American R., Crow Cr.& Rattlesnake Cr.) and one in the Ahtanum drainage.  Fish migrating past Roza Dam will be trapped and held at the spring chinook adult monitoring facility.  Roza trapping will be done in cooperation with the Yakama Nation.       

2)  Approximately, fifty bull trout will be surgically implanted with two-year radio tags using methods described in Summerfelt and Smith (1990).  Ten fish will be radio tagged per site (5 sites including Roza Dam).  We will also utilize the “Field Technical Operating Procedure for Adult Bull Trout Radio Transmitter Implantation ” recently produced by the Leavenworth branch of the USFWS.  This technical procedure has been successfully used by the USFS for implanting transmitters in Wenatchee system bull trout.  A copy of these methods are available upon request, but they will be described in project reports.  Two year radio-tags (transmitters) will likely be obtained thru Lotek Engineering.  These tags weighing 16 grams (air weight) apiece will be suitable for safely tagging fish with a minimum weight of 805 grams.  Most fish in the Naches/Yakima system are large fluvial spawners (estimated weight range of 1.5 to 2 Kgrams). Ahtanum fish are smaller and for that reason we will tag those fish with the lighter weight transmitters (e.g., 9 month,  7.7 gram air weight transmitter for fish with minimum weight of 385 grams).      

3)  All captured bull trout (each fish) will be measured, weighed, and marked with an anchor (floy) tag.  Tags will be distinctively colored and numbered for each population to delineate fish on subsequent recaptures and/or observations of fish during subsequent spawning ground surveys.

4)  Tracking will include fixed and mobile units.  As much as possible we will utilize existing fixed station sites that are currently maintained and operated by the Yakama Nation for tracking salmon (at least a half dozen of these sites are already established in the basin).  Specific frequencies for monitoring bull trout movements past these sites will be coordinated with the Yakama Nation.  We will also purchase two mobile units for tracking bull trout from truck, boat or on foot.  Fixed stations record 24-hours per day and will allow us to detect when bull trout are passing the stations and their direction of travel.  Information from these fixed stations will be down loaded on a regular basis (every week) and mobile tracking for specific fish locations every two weeks.  All information will be recorded by river kilometer and in relation to nearby landmarks.  

5)  We will coordinate with and solicit assistance from the USFWS (Wenatchee, Leavenworth Districts) for their expertise in transmitter implantation and we will coordinate with the Yakama Nation for fixed station site use and bull trout trapping at Roza Dam.  Initial contacts and discussions on these issues have already been made.  We will also continue to work with other key personnel with the US Forest Service, USFWS, US Bureau of Reclamation and biological staff/students at Central Washington University on bull trout monitoring activities in the Yakima basin.  We have developed strong working relationships with these organizations.  

ISRP Concern:   Reference, Objective 5 on genetic attributes.  What are the number of populations and numbers of samples from each population for the genetic inventory?   

Response:
The following is an outline of standard agency protocol procedures for genetic inventory work developed by the WDFW genetics laboratory in Olympia, WA.  We will adopt this protocol in conducting the Yakima subbasin bull trout genetics inventory.  We already have sufficient material (tissue samples) from four Yakima bull trout populations.  For this project we will focus our attention on getting tissue samples for DNA analysis from the remaining known populations (i.e., nine) as well as any new populations that are discovered during this investigation.  Yakima subbasin samples will be analyzed and the results/conclusions incorporated into project completion reports. Including data that has already been collected, our objective is to sample all  13 known populations and any additional populations of bull trout that we find in the Yakima Subbasin. Objective 5 is rewritten in response to your concerns:

ADVANCE \d 4
Objective 5.   Determine genetic characteristics of bull trout populations.ADVANCE \x 540 

Task a.   Collect tissue samples from at least 50 individuals from each un-sampled location/population tributaries for micro-satellite DNA genetic analysis.

 ADVANCE \x 540 Methods

1)  Genetic sampling will be conducted during spawner/distribution surveys and or during trapping/tagging operations of adult spawners.    Because an adequate sample size may not be collected in a single year, samples may be combined with previous or subsequent collections.  This will allow us to test the validity of the provisional genetic units identified to date and compare levels of diversity within and among genetic units.  (Note: The Yakima project will focus on collecting samples from each population.). ADVANCE \x 540 2)  A trained field crew will sample bull trout in spawning/natal areas.  The most effective means of capture so far has been the use of night-snorkeling and flashlights, as bull trout are extremely docile when encountered during night snorkeling.  Samples will only be taken from fish not actively spawning.  For this project we will also take samples from adult post spawned bull trout in those areas where we are conducting trapping/tagging operations.   ADVANCE \x 540 3)  The crew will dissect approximately 1 cm2 of fin tissue from each fish into a 2 ml vial filled with ethanol.  This sampling technique is non-lethal so that fish will be returned to the stream unharmed.  The samples will be delivered to WDFW's genetics lab where genomic DNA will be extracted.  The populations will be characterized using DNA microsatellite variation and standard population genetics statistical methods.  Adults on redds will not be sampled.ADVANCE \x 540 4)  Genetic samples will be analyzed at the WDFW Genetics Laboratory.

5) Genomic DNA will be extracted using a silica membrane binding and elution protocol. ADVANCE \x 540 6)  Specific microsatellite DNA loci will be amplified and fluorescently labeled using PCR. ADVANCE \x 540 7)  Primers from a variety of salmonid species will be used to access as many variable loci as feasible.  We have developed an initial screening protocol that will allow us to screen at least 15 microsatellite DNA loci (S. Young, WDFW, unpublished data). ADVANCE \x 540 8)  The loci screened would include those used by Paul Spruell (University of Montana) and loci screened by the University of British Columbia.  The fragments generated by PCR will be analyzed using an ABI-377 semi-automated DNA sequencer in Genescan mode.  Genescan and Genotyper software (from Applied Biosystems) will be used to separate and identify allelic (size) variation at the micro-satellite loci and to bin allelic classes where necessary.ADVANCE \x 540 9)  To the extent possible, we will multiplex markers (Olsen et al. 1996) at both the PCR and sequencer steps to make the analyses as cost effective as possible.ADVANCE \x 540 10)  Every effort will be made to standardize our methods and resulting data with others in the region studying bull trout and/or Dolly Varden microsatellite DNA. We have already been in contact with Dr. Paul Spruell (University of Montana) and Dr. Eric Taylor (University of British Columbia) regarding microsatellite DNA loci, primers, alleles, screening protocols, and the exchange of tissue standards.  It is our intent to conduct the proposed field sampling and accompanying laboratory analysis in such as way as to build on previous work on bull trout (and Dolly Varden) done by our agency and other agencies and investigators in the Pacific Northwest. Thus, the data we collect for Washington populations should also contribute to a regional understanding of population structure in the species.

Olsen, J.B., J.K. Wenburg, and P. Bentzen. 1996. Semiautomated multilocus genotyping of Pacific salmon (Oncorhynchus spp.) using microsatellites. Mol. Mar. Biol. Technol. 5:259-272.
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Abstract

The Western Division of the American Fisheries Society was requested to develop protocols for determining presence/absence and potential habitat suitability for bull trout.  The general approach adopted is similar to the process for the marbled murrelet, whereby interim guidelines are initially used, and the protocols are subsequently refined as data are collected.  Current data were considered inadequate to precisely identify suitable habitat but could be useful in stratifying sampling units for presence/absence surveys. The presence/absence protocol builds on previous approaches (Hillman and Platts 1993; Bonar et al. 1997), except it uses the variation in observed bull trout densities instead of a minimum threshold density and adjusts for measured differences in sampling efficiency due to gear types and habitat characteristics. The protocol consists of: 1. recommended sample sizes with 80% and 95% detection probabilities for juvenile and resident adult bull trout for day and night snorkeling and electrofishing adjusted for varying habitat characteristics for 50m and 100m sampling units, 2. sampling design considerations, including possible habitat characteristics for stratification, 3. habitat variables to be measured in the sampling units, and 3. guidelines for training sampling crews.  Criteria for habitat strata consist of coarse, watershed-scale characteristics (e.g., mean annual air temperature) and fine-scale, reach and habitat-specific features (e.g., water temperature, channel width). The protocols will be revised in the future using data from ongoing presence/absence surveys, additional research on sampling efficiencies, and development of models of habitat/species occurrence.
Limitations

The protocol applies to juvenile migratory bull trout and resident bull trout (i.e., early rearing habitat for fluvial, adfluvial, and anadromous forms and year-round habitat for resident forms). The data used to calculate sampling efficiencies for the interim guidelines were derived from sampling the habitat used by these life stages and life history forms. which are also likely to have less seasonal variability in the occurrence of the species.  Habitat for juvenile and resident bull trout is essential for the persistence of the species, is likely to be used year-round, and is a logical place to begin development of these protocols.  We acknowledge that this habitat represents only a portion of that used during the complete migratory life history.  Additional work will be needed to develop protocols that address migratory distribution and habitat suitability. 

The protocol is designed to detect bull trout occurrence within the sampling frame (i.e., the area from which sampling units are randomly selected).  It was not designed to determine the extent of distribution of bull trout within the sampling frame. 

The sampling efficiencies and detection probabilities of this protocol are applicable to streams small enough to employ block nets for sampling (approximately 5 m. wetted width) during summer, low-flow conditions.2  
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