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(NEW TITLE) Ecology of Yearling and Subyearling Salmonids in Shallow Tidal Freshwater Habitats in the Vicinity of the Sandy River Delta in the Lower Columbia River
PREFACE:  Although the original FY07-09 proposal received a “Not Fundable” recommendation from the ISRP, it is included in the response loop because BPA deemed the project to be potentially critical to implement the forthcoming Biological Opinion (BiOp) on hydrosystem operations.  In response to preliminary analyses in the ongoing BiOp process, the project’s original focus on Snake River fall Chinook salmon has been expanded to include Upper Columbia River spring Chinook salmon and summer steelhead.  The role of shallow tidal freshwater habitats in the ecology of yearling and subyearling salmonids is not well understood (Fresh et al. 2005).  The revised project proposal addresses this uncertainty.  The project is not a pilot study for an estuary-wide monitoring program.  The results of this research will be applied to prioritize habitat restoration in the lower Columbia River and understand the effects of hydrosystem operations on lower Columbia River salmonid habitats.
ISRP Comments (June 2, 2006, ISRP 2006-4B)

Sponsor Responses (July 14, 2006)

Comment 1: Technical and scientific background: The problem being addressed by this proposal is adequately defined. The proposal does a good job of explaining why data on the ecology of subyearling salmon are required to assist in salmon recovery and river management. The possibility of finding over-wintering chinook (possibly reservoir type) is mentioned, indicating the sponsors are thinking about this critical need. However, as per previous ISRP reviews, the rationale for the radio-tagging studies is weak.

Response 1: The technical and scientific background section has been expanded to include yearling as well as subyearling salmonids because of their importance in the ongoing BiOp negotiations.  Yearling salmonids are typically more channel oriented than subyearlings.  However, yearlings are known to feed during their emigration and may make lateral feeding forays into shallow, peripheral habitats.  The rationale for the acoustic telemetry study is to take advantage of over 15,000 juvenile salmonids being tagged and released upstream of Bonneville Dam as part of other projects.  Most of these tagged fish will migrate through the proposed study area.  It will be extremely cost-effective to deploy receiving nodes at strategic locations to obtain data on migration timing and residence time of the tagged fish in our tidal freshwater study area.
Comment 2: The proposal needs further justification for the use of the habitat classification scheme and the major habitat complexes need to be described in more detail. For example, what distinguishes the major types hydrologically and geomorphically? The difference between “river confluence floodplain” and “floodplain” should be explained. How does the classification scheme pertain to salmonid habitats and habitat requirements?  
Response 2: The proposal provided the best available information on habitat classification in the tidal freshwater area.  However, this information on habitat complexes and catena from the University of Washington (UW) is still being developed and a formal report is not yet available.  Currently, the UW effort is waiting for the release of the LiDAR data which will provide bathymetry for shallow-water sites.  Bathymetry is a key feature for distinguishing the complex types (channel versus floodplain, e.g.).  The differences between the complex types (river confluence floodplain vs. floodplain) make sense ecologically because, for example, floodplain areas at river confluences (sub-surface exchange, as well as contaminant loads) are likely to be very different where rivers meet than just along the mainstem floodplain.  The classification scheme is not salmonid-specific, but is more intended to be an "ecosystem classification," whereby the possible habitats (i.e., ecosystem types) in the Columbia River estuary are described and given some basis for being broken out as such.  Areas of known salmonid use (shallow-water, e.g.) will be called out in one of the classes, and we believe the classification will be useful in locating those areas at a landscape scale.
Comment 3: Review of the technical literature is somewhat narrow, and not many papers are cited from the vast literature on the riverine ecology of salmonids. The study reaches proposed are more similar to rivers than to estuaries.  
Response 3: Additional detail has been included describing riverine habitat use of juvenile salmonids.  That said, extensive tidal freshwater reaches such as in the Columbia River, however, are rare in rivers, thus little information exists on the ecology of these ecosystems.  For example, of 26 estuarine systems evaluated in Europe, only seven had sizeable tidal freshwater habitats, and of those, none were over 40 km in length (Pihl et al. 2002).  (Pihl, L, A. Cattrijsse, I. Codling, S. Mathieson, D.S. McLusky and C. Roberts. 2002. Habitat use by fishes in estuaries and other brackish areas, in: Elliot, M.; Hemingway, K.  Fishes in estuaries. pp. 10-53.)
Comment 4: Rationale and significance to subbasin plans and regional programs: The proposal directly responds to a number of plans that call for research and monitoring in the lower Columbia River estuary. These plans include the Fish and Wildlife Program, the Lower Columbia River and Estuary Subbasin Plan, and the 2000 Biological Opinion. There is a strong relation (although not specifically listed as a high priority) between the need for research on salmon in the tidal freshwater portion of the Columbia River and the objectives of the Fish and Wildlife Program and other subbasin plans. 

Response 4: No response necessary.
Comment 5: Relationships to other projects: The proposal cites relationships to a number of ongoing projects in the lower Columbia River estuary. A more complete description and evidence of close collaboration with other projects would improve this proposal. The juvenile salmon ecology work is put in context of the several other studies proposed in the lower estuary. The tie in with the Sandy River restoration project is weaker. There are 15 related projects listed in the proposal and, given that this proposal is the first substantial proposal to conduct research in the freshwater tidal part of the estuary, it would be prudent to integrate it with as many other projects as possible.

Response 5: Since the original proposal was submitted in January 2006, we have collaborated with other estuary researchers at two important events.  First, at the invitation of NMFS, we attended the workshop on the joint NMFS/UW/OSU/OHSU project on historic and current food web linkages.  Second, we coordinated the Columbia River Estuary Research Conference in Astoria in April 2006.  On July 10, 2006, Mr. Johnson and Dr. Casillas, project leader for the NMFS consortium, specifically agreed to collaborate and exchange data between their respective research efforts.  The tie in with the Sandy River restoration effort is weaker because to date restoration has concerned re-vegetation.  If and when the tidal reconnection project happens, we will coordinate with the appropriate parties.  We completely support substantive integration with applicable projects.
Comment 6: Project history: A "desk" project was conducted from August 2005 to January 2006 which was primarily a planning study, permits were obtained, etc. The results of the desk project are reasonably well documented in the present proposal

Response 6: No response necessary.
Comment 7: Objectives: The objectives generally address elements of the subbasin plans and the Fish and Wildlife Program. The objectives for understanding fish habitat use have measurable benefits for fish and wildlife; this is the strongest part of the proposal. The benefits from the acoustic telemetry work are harder to define and only generally tied into subbasin plans. Other tagging studies including PIT tagging, POST work etc. may be more relevant and more immediately applicable.

Response 7: The thrust of the telemetry objective involves developing a tool for action effectiveness research as well as quantifying migration timing, residence times, and migration pathways in the study area.  Thus, the benefits from the acoustic telemetry work will tie directly to understanding the effects of habitat restoration actions and basic migration characteristics.  Because of this, we believe our acoustic telemetry effort will be more readily doable and more immediately applicable than PIT tagging or the POST study data.
Comment 8: Tasks (work elements) and methods: The methods are the same as those reviewed in the FY06 proposal. There were substantial technical objections raised in the ISRP review of that proposal, ranging from questions about beach seine methods, to tagging technology, to methods for choosing stations (EMAP was recommended, but the sponsors did not build this method into their response to initial ISRP comments).

Response 8: As the ISRP noted in their introductory comments, we did not receive comments on the FY06 proposal until after the FY07-09 proposal was submitted.  The ISRP’s earlier comments on the FY06 proposal and our responses follow.
Comment 8a: The sponsors did not explain how the six sampling sites were selected and why there are only one or two sites per major habitat type. The small number of sampling sites could make it difficult to accurately assess presence/absence and relative abundance of fish in an area as complex as the Sandy delta. The sponsors did not explain why they did not use an EMAP approach for selecting sampling sites.
Response 8a: The six sample sites were selected to cover the main habitat classes in the Sandy delta and vicinity.  Six sites were chosen as a trade-off between cost, spatial sampling intensity, and temporal sampling intensity.  To obtain adequate temporal sampling of migration characteristics we believe a minimum of two sampling episodes per month are necessary, at least in the first year.  This accordingly limited the number of sampling sites.  The Juvenile Salmon Stranding Study sampled only one site each in three different reaches and obtained useful data.  We did not propose EMAP because its applicability to status and trends monitoring in the LCRE is thus limited by the fine scale of spatial and temporal variability of the ecological structures and processes occurring in this estuary.  The sampling intensity required to apply EMAP designs to a finely structured environment such as this estuary would be prohibitively expensive because of the number of strata and the number of samples required to characterize the variability in each.  For example, an exercise in applying the tessellated design to the estuary in a draft habitat monitoring plan for LCREP in 2004 resulted in 100 randomly selected data points from 1000 hexagons bounded by a depth contour; this was before stratifying by the seven appropriate ecosystem structures and did not account for stratifying by reach.  
Comment 8b: The sponsors did not explain why they chose 0-1 m and 1-5 m as depth intervals.
Response 8b: We revised the depth intervals to be shallow (0-2 m) and mid-depth (2-5 m).  The shallow interval is based on the 2-m height of our beach seine; previous sampling along Columbia River beaches in the tidal freshwater reach has shown subyearling salmon to extensively inhabit this isobath (Pearson et al. 2005).  The mid-depth interval is based on the depth zone adjacent to the shallow interval that we can readily sample with our trawl. (Pearson WH, JR Skalski, KL Sobocinski, MC Miller, GE Johnson, GD Williams, JA Southard, and RA Buchanan. 2006. A Study of Stranding of Juvenile Salmon by Ship Wakes Along the Lower Columbia River Using a Before-and-After Design: Before-Phase Results. PNNL-15400, Pacific Northwest National Laboratory, Richland, WA.)
Comment 8c: It is uncertain whether a 2-m high beach seine can be used to effectively sample salmon in water out to the 5-m depth contour and whether the methods of sampling can cleanly discriminate between depth intervals. 
Response 8c: See Responses 8b and 8d.
Comment 8d: In their response to ISRP comments, the sponsors mention the use of trawls for sampling “deeper” water but do not include trawling as a sampling method in the revised proposal.
Response 8d: We revised the sampling approach to include a trawl for sampling the 2-5 m depth interval adjacent to the beach seine sample sites.  This will be more suitable than the seine to capture yearling salmonids.
Comment 9: A number of specific questions about methods exist. Why were only six sampling sites selected? Accurately assessing presence/absence and relative abundance in a large, complex area like the delta could be very difficult with only six sites. The sponsors need to explain how the sampling sites in each major habitat type were chosen and why there are only one or two sites per major habitat. How is the major habitat type termed “shallows” different from shallow water areas that will be sampled in the other major habitats? Failure to make a clear distinction could confound interpretation of the data. 

Response 9: Six sampling sites were selected because of logistical and funding constraints.  Certainly more sites would be desirable, but given the intensity of sampling temporally (twice per month, 12 months per year) to determine presence/absence through time, it was necessary to limit the number of sites.  The sampling sites were chosen based on a site visit and inspection of aerial photographs.  Sites amenable to beach seining were mandatory.  “Shallows” is a category of shallow water habitat with reasonably uniform bathymetry that is usually covered with water.  The other major shallow water habitats are associated with landforms such as deltas, islands, or floodplains.  
Comment 10: Large wood tends to accumulate in the deltas of large rivers. Juvenile fish in the delta may congregate around and under aggregations of large wood and, in fact, these kinds of habitats could be some of the most important. How will fish use of large wood aggregations in the delta be determined, if the aggregations are present? It will be nearly impossible to sample the areas adjacent to and under large wood with seines. Systematic snorkeling may be the only means of determining fish presence and abundance in these kinds of habitat.

Response 10: At this time we are not planning to determine if aggregations of fish are present around any large woody debris.  However, during the initial year of field work, we could inspect the study area for the presence of large wood y debris and then, if present, perform preliminary acoustic camera surveys to detect the presence of fish around the debris.  If fish are present, routine snorkel surveys could be incorporated into subsequent sampling designs.  
Comment 11: An assumption in using the Latin-square design is that there is no interaction between the treatment and the row or column blocking factors.  That is, the magnitude of differences between sites should be consistent from sampling trip to sampling trip (i.e., months).  Also the magnitude of differences between sites should be consistent for each order within the cycle.  It is not clear that both of these assumptions are valid because it is likely that differences between sites would change depending on the month, even within the same season.  
Response 11: Our project statistician, Dr. John Skalski, is out of town until after July 24.  Upon his return, we will consult with him on this ISRP comment.
Comment 12: It is unclear how sampling for the mark-recapture study is related to the habitat use work. Will the sites selected for mark-recapture be among the six habitat-use sampling sites? It would seem that for a months-long study 500 tagged fish would be too few to obtain accurate M-R estimates. The sponsors need to justify why this number of tagged fish is adequate. What kind of precision can be expected? What method will be used produce abundance estimates from the M-R data?

Response 12: The purpose of the mark-recapture study is to estimate residence time and growth rates, not abundance.  We proposed to PIT-tag 500 fish as a reasonable number to initiate the effort.  If more tags are necessary because of low recapture rates, the number of markings will be increased.  Preliminary results will indicate what level of precision might be expected.
Comment 13: For the diet study, what are the size classes of fish that will be sampled and why will only ten fish be sampled for gut contents? The sponsors indicate that some fish will be euthanized and otoliths will be taken. Is this effort part of another study? If not, more details are needed.

Response 13:  Fish will be sampled from the full range of sampled size classes down to about 60 mm.  We removed the statement about sampling 10 fish from each size class.  Ten fish per sample date per site will generate to total sample 1440 fish for stomach contents analysis in the laboratory.  The potential otolith research will involve sharing the samples with NMFS/UW/OSU/OHSU (Proposal 200301000).
Comment 14: How will the decision be made as to the sites where invertebrate sampling will be conducted? How often will invertebrate sampling be done?

Response 14: Invertebrate sampling sites will be randomly selected using a random number generator for X,Y cell among 1-m cells in a grid at each sample site.  Invertebrate sampling will be conducted in conjunction with the diet study, sampling every site every samplingdate.
Comment 15: Monitoring and evaluation: The project is intended to be M&E, but numerous concerns about methods make the success of the project uncertain.

Response 15: We have addressed the ISRP’s concerns about the methods.  While the success of any project is uncertain, we have assembled a project team with the experience and skills necessary to provide resource and hydrosystem managers with useful data on the ecology of yearling and subyearling salmonids in shallow tidal freshwater habitats.
Comment 16: Facilities, equipment, and personnel: The facilities are adequate and the personnel appear to form a well-rounded and experienced team with good credentials, publication records, and track records of work in the lower estuary.

Response 16: No response necessary.
Comment 17: Information transfer: The sponsors have identified several ways in which information will be transferred including conferences, participation in work groups, technical reports, and peer reviewed publications. Technology transfer to stakeholders and laypersons are not described. 

Response 17: Technology transfer to stakeholders and laypersons will occur through the conferences which will be open to the public.  For example, members of the public attended the 2006 Columbia Estuary Research Conference in Astoria.  
Comment 18: Benefits to focal and non-focal species: Numerous documents and several ISRP reports have emphasized that studies on the ecology of juvenile salmonids in the tidal freshwater Columbia River will benefit focal species. However, as stated in the ISRP review of the FY06 proposal, a pilot study of RM&E in the tidal freshwater Columbia River should be more comprehensive and extend beyond the Sandy River delta. This proposal would be improved if proponents could be more specific about significant benefits that will persist over the long-term as a result of this presence/absence monitoring study.

Response 18: As stated above, this is not a pilot study for a comprehensive RME over the entire 100-mile tidal freshwater area of the Columbia River.  The ISRP, however, is right in surmising that significant benefits may results from research in the Sandy River delta and vicinity.  The study will serve the role of a preliminary survey upon which sample sizes and optimal allocation may be determined for future studies.  For example, we will use study results to: 1) estimate an interannual variance component for fish abundance, assuming the study lasts multiple years; 2) estimate spatial heterogeneity among multiple sampling sites; 3) provide costs for possible future sampling designs; and 4) determine the best times of the year to characterize response variables.  
Comment 19: Information on habitats and fish communities in the tidal Columbia River could benefit non-focal species. This project is not likely to have adverse effects on non-focal species, except for possible direct or indirect mortalities associated with fish sampling operations.

Response 19: No response necessary.
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