Project ID: 25027

Old title: An Assessment of Neotropical Migratory and Resident Bird-Habitat & Bird-Salmon Relationships in Riparian Ecosystems in the Deschutes Subbasin

New title: An Assessment of Neotropical Migratory and Resident Bird-Salmon-Aquatic Invertebrate Relationships in Riparian Ecosystems in the Yakima Subbasin

Response to ISRP Comments:

1. “It makes some links to the subbasin plans, but none to the Council’s FWP.” 

As FWP has recognized, a given habitat is an ecosystem that includes both fish and wildlife. The overall goal of FWP is to “recover, rebuild, and mitigate impacts on fish and wildlife” from the adverse affects of hydroelectric dams.  The most obvious adverse affect has been the severe decline in numbers of migratory salmon reaching historic spawning areas, and the complete loss of spawning salmon from other areas.  Little consideration has been given to how this may have impacted terrestrial wildlife communities, other than certain fish-eating species such as the bald eagle or the grizzly bear.  Approximately 97 native landbird species are highly associated with riparian habitats for breeding in the Columbia Plateau ecoprovince, and most of them are insectivorous during the breeding season.  Many of these species are known to have declining population trends based on long-term U.S. Fish and Wildlife Breeding Bird Surveys. While some of the declining trend can be explained by habitat loss, no one has examined the decline in food resources that is likely a result of the loss of salmon, given the nutrient pathway of:

Carcass nutrients>>>benthic insect standing crop>>>adult insect production>>>birds

The FWP directs significant attention be paid to rebuilding healthy populations, protecting and restoring habitats and biological systems within them, and promotes increased fish harvest consistent with sound biological information. Under the section Strategies-Harvest-Contributions to Harvest and Escapement Goals (p.31) it states, “each subbasin plan….must identify clear escapement goals for each species or stock and explain the basis on which that goal was chosen.”  To date there has not been any consideration of the wider ecosystem needs and dependence on salmon when developing escapement goals.  Our study will be an important first step in answering questions that will allow land managers to begin to restore the broader biological system that includes the link between salmon and insect-eating riparian bird communities. Further, the FWP embraces a multi-species approach and calls for the use of experimental designs and techniques, such as proposed in this study, (p. 13; and Scientific Principle #7 p.17) because “ecosystems are inherently variable and highly complex.” Other Scientific Principles which support conducting this study include:

 #1 “The abundance, productivity, and diversity of organisms are integrally linked to the characteristics of their ecosystems.”

We propose to provide further support for this principle by showing the how the abundance, productivity, and diversity of breeding riparian bird communities and aquatic macroinvertebrates are linked to salmon.  

#5 “Species play key roles in developing and maintaining ecological conditions.”

We propose to show how salmon play a key ecological role of nutrient transfer to terrestrial wildlife, and make the case that it is possible that some riparian bird species might be absent or reduced in number if salmon are missing, and therefore the ecological roles those species play in the system may be diminished or lost.

Principles #6 “Biological diversity allows ecosystems to persist in the face of environmental variation” and #8 “Ecosystem function, habitat structure, and biological performance are affected by human action” also provide rational for conducting this study.  

In summary, the proposed project ties in well with the goals and objectives of the Northwest Power Planning Council’s 2000 Columbia River Basin Fish and Wildlife Program.

2. “We suggest restructuring the proposal to make the salmon carcass experiment the primary objective and implement it at the start, rather than at the end of the study.”

The salmon carcass experiment is now the main focus of the project.  The scope of the project was therefore broadened to include sampling of aquatic benthic macroinvertebrates and adult emergence which is the most direct link between salmon and non fish-eating riparian birds. The main hypothesis being tested is that riparian bird communities are more abundant, more diverse, and more productive along stream systems with healthy salmon runs (or stream systems with salmon carcass or carcass analog supplementation) than on streams without salmon runs (or supplementation).  The findings from this study will have implications for salmon escapement goals and nutrient supplementation programs. 

Primary objectives:

1) Determine if there are differences in riparian breeding bird community relative abundances, species diversity, and/or nest success between sites with salmon carcass and salmon carcass analog supplementation and sites without.

2) Quantify the difference in adult insect production between control and treatment streams as a measure of food resources available to nesting riparian birds. 

3) Relate riparian breeding bird relative abundances, species diversity, and nest success to aquatic benthic standing crop and adult insect production. 

4) Make a case for the importance of considering the needs of insect-eating riparian breeding bird communities when planning salmon escapement goals and nutrient supplementation programs. 

5) Expand BPA project #22002’s task of evaluating the abundance of salmonid predators in areas with and without carcass analogs.

Secondary objectives:

1) Gather baseline information on the current conditions of riparian breeding bird communities in the Yakima subbasin (species composition, relative abundances).

2) Conduct nest searches and determine nesting success for target riparian species including Lewis’s woodpecker, spotted sandpiper, yellow warbler, willow flycatcher, and bank swallow.

3) Relate the findings from this study to migratory and resident bird conservation in the Yakima subbasin and Columbia Plateau Ecoprovince, and develop management suggestions for land managers in the region.

3. “Have all permits and permission been obtained to supplement streams with hatchery carcasses?”

We have moved our study from the Deschutes subbasin (and other areas of eastern Oregon in general) to the Yakima subbasin because of the difficulty in overcoming issues of disease concerns from supplemented salmon carcasses.  We are now planning a collaborative effort with the already funded BPA project #22002 (Influences of stocking salmon carcass analogs on salmonids in Columbia River tributaries).  Todd Pearsons of WDFW has given us the go ahead to implement our riparian bird monitoring on streams they plan to supplement with salmon carcass analogs.  He feels this is an ideal situation for collaboration in order to get a bigger picture look at other ecosystem processes affected by salmon carcass nutrients.  Implementing our study on stream reaches already in their project area will eliminate the need for us to do any carcass supplementation, and they (WDFW) have already secured the necessary permissions, permits, and tests on the salmon carcass analogs used for supplementation.  In addition to conducting our study on reaches with analog supplementation, we also propose to implement the study on streams in the Yakima subbasin where WDFW has supplemented carcasses for the past two years, and will supplement again in 2001, but have conducted no monitoring of any kind. We will therefore be able to compare bird community parameters, aquatic benthic invertebrates, and adult insect emergence among stream reaches supplemented with salmon carcass analogs, salmon carcasses, and control stream reaches within the Yakima subbasin. 

4. “More information should be provided on the stream sites of interest. Will sites having different restoration treatments be selected? Objectives and methods in this proposal need to be developed to include testable hypotheses and estimable parameters.”

The following study sites will be used:

Salmon carcass analog sites

(tributaries of the upper Yakima River draining the Colockum Mountain range):

Naneum Creek – treatment and control

Coleman Creek – treatment and control

Cooke Creek – treatment and control

(tributary of the Teanaway River)

West Fork Teanaway River – treatment and control

Salmon carcass sites

American River – treatment and control

Bumping River – treatment and control

Little Naches River – treatment and control

Study design:

Paired reaches of each stream or river will serve as treatment and control sites. All control sites will of necessity be upstream of the treatment reaches.  Analog-treated stream reaches will each be 1 km in length, with a paired 1 km control stretch upstream.  Bird surveys will be conducted along 0.5 km lengths centered within the 1 km treatment and control reaches.  The three salmon carcass sites will likely be similar, though at this point we do not have information on the length over which salmon carcasses have been introduced into the rivers over the past two years.  Treatment and control reaches can be considered independent of one another because the average breeding territory size of neotropical migratory and resident songbird species is less than 2 ha, and therefore birds will not be moving between the two reaches.

Testable hypotheses:

a) Riparian breeding bird community parameters of relative abundance, species diversity, and nest success are greater in stream reaches with salmon carcass or salmon carcass analog supplementation (treatment) than in stream reaches without supplementation (control).

b) Aquatic benthic macroinvertebrate standing crop and adult insect production (a measure of food available to breeding birds) is greater in stream reaches with salmon carcass or salmon carcass analog supplementation (treatment) than in stream reaches without supplementation (control).

c) Riparian breeding bird community parameters of relative abundance, species diversity, and nest success are positively related to aquatic benthic macroinvertebrate standing crop and adult insect production.

With this selection of study sites we will not be comparing the differences among various restoration treatments.

BPA project #22002 initially requested funds for just one year of analog supplementation (analogs to be stocked September 2001) in Naneum Creek, Coleman Creek, Cooke Creek and the West Fork Teanaway River.  According to Todd Pearson they plan to pursue funding to continue the study for additional years.  Our proposal is for 3 years of work. Ideally the analog stocking study would be funded for additional years, otherwise we will need to plan for the purchase, testing, and placement of analogs in the streams in September 2002 & 2003.  We expect WDFW will continue its carcass supplementation throughout the duration of our project on the American, Bumping, and Little Naches Rivers.

5. “How will it be possible to control for other factors which may be influencing bird abundance?”

Control and treatment reaches have already been chosen for project #22002 to be comparable in physical and biological characteristics. Baseline information on fish and invertebrates has been collected at the analog sites since the early 1990’s.  Vegetation data will be collected as part of the bird survey monitoring, and any variables that might be of concern that differ between control and treatment study sites can be controlled for in statistical analyses using 2- or 3-way Analysis of Variance (ANOVA) and/or multiple regression with factors (Ramsey and Shafer 1993).

6. “To what extent will it be possible to be able to generalize results to other areas?”

If results do show that riparian bird communities are more abundant and more productive in systems supplemented with salmon carcass analogs and salmon carcasses in the Yakima subbasin (all other variables being as equal as possible), the case can be made that all systems in the Columbia River Basin that historically had salmon and now do not are similarly affected.  In other words, in paired stream systems where habitat, landform, etc. are the same but one has salmon and the other does not, bird community parameters can be expected to differ between the two because of the difference in food resource abundance.  Because eastside riparian bird communities are generally similar throughout the ecoprovince, results could be extrapolated with care to other areas of the Columbia Plateau ecoprovince. Two limitations of the data that we can foresee follow:

*We are making the assumption that healthy spawning runs at any time of the year translate into invertebrate and primary production which benefit breeding birds May through July. In the Yakima subbasin, analog supplementation is planned for September to mimic the timing of natural salmon spawning. What will remain to be examined is how the timing of different spawning runs in other geographic areas of the Columbia Basin may affect breeding bird communities – though we predict healthy runs at any time of year positively affect breeding bird communities, it is possible that spawning runs that occur at different times of the year may have different magnitudes of affect.

*Project #22002 plans to stock treatment sites with 20 analogs/100m (1 analog every 5 m for a total of 200 analogs/tributary). Each analog is approximately equivalent in dry-weight biomass to one adult salmon. Our results will therefore be limited to discussions of the differences seen between control areas with no salmon and treatment areas with approximately 200 “salmon”.  Further studies will need to be done in order to determine if the relationship between riparian breeding bird community parameters, abundance of aquatic insects and emergent adults, and the number of salmon carcasses or analogs is linear, and at what point a threshold might be reached with regard to further increases in bird and invertebrate responses.  At this point we do not have specifics on the total numbers of salmon carcasses being supplemented into the American, Bumping, and Little Naches Rivers, but if it is more or less than 200 per km, then perhaps we can begin to examine the nature of the relationship.

New tasks:

Invertebrate sampling

Ongoing project #22002 does not include sampling for invertebrate abundance or diversity in the Yakima subbasin, only an evaluation of stable isotope ratios in collected samples of invertebrates. As noted in the original narrative and budget for our project #25027, requested funds did not include money to cover the aquatic insect sampling portion of the work. See below for a revised budget that includes this sampling. We would contract this work out, and have contacted Aquatic Biological Associates (ABA) in Corvallis for a cost analysis and study design to do this portion of the project.  Their study design would sample at sites upstream from supplementation areas in the control reaches, (upstream control reach = UC), within the treatment reach (TR), and downstream of supplementation areas (DS) as follows:

Emergence sampling.  4 emergence traps per block (UC, TR, DS) at each stream, for a total of 12 traps per stream. Each trap would continuously capture adults over the study period from a 2-3 meter square area. Traps would be placed over shallow riffle/glide areas at all sites and blocks to keep the habitat sampled similar. In each block, two riffle/glides would be chosen, and at each of these two traps placed. Therefore the 4 traps in each block (UC, TR, DS) would be spread between 2 riffles/glides.  Traps should be checked and emptied weekly.  To save on laboratory processing costs, the catch from all 4 traps in a block would be composited, as well as composited by 2 week intervals. Sampling will occur during the bird breeding period. A subsampling procedure to focus on the larger insects eaten by birds will be used in the laboratory.  Samples will be archived in case further analysis/identification is desired. Data collected would be 1) the number of individuals of each taxa per 2 week interval per block, 2) biomass contributed by each taxa per 2 week interval per block, 3) grand totals of numbers and biomass over the entire study period.  A dry-weight, mean weight would be obtained for each taxonomic category to be used to calculate biomass estimates so that all samples do not need to be destroyed to get biomass estimates.

Benthic sampling. This sampling will be conducted in the same 3 blocks on 3 of the streams where the emergence studies are conducted to provide a more direct measurement of enrichment affects from salmon carcass analogs and salmon carcasses…..i.e.

Carcass nutrients>>>benthic insect standing crop>>>adult insect production>>>birds

A standard benthic insect biomonitoring protocol that would quantitatively take samples from a one square meter area in riffle/glide habitat would be implemented.

We currently plan to sample for invertebrates only during the bird breeding season, and budget costs reflect this.  If the evaluating committee feels it is equally important to sample more closely to the time of actual analog supplementation in September and October, funds could be added to the budget to cover this by doubling what is currently in the budget for invertebrate sampling.

Evaluating salmonid predators

Ongoing project #22002 includes a task of evaluating the abundance of predators in areas with and without analog supplementation, to be accomplished by casual observations noted when visiting the stream reaches for water quality sampling and other monitoring visits. We would add more statistically rigorous transect sampling in the treatment and control reaches during the period of carcass analog (mid-September) supplementation, and again two and four weeks after supplementation (to match their sampling scheme with regard to analog degradation).  Avian, mammalian, and reptilian predators would be the focus of this effort, though all species detected would be noted. Sampling would not be conducted on the carcass-supplemented streams because it is done in December, and weather may preclude site visits. Our transect sampling would not be implemented after the first analog supplementation which is to occur September 2001, as it would not fall during the funding year 2002.  However, if the evaluating committee feels it would be valuable to conduct this sampling in 2001, we could do it by adding $14800 to the budget to cover an additional  sampling period.

Original outyear budget totals:

 
FY 2003 
FY 2004 
FY 2005 
FY 2006 

Planning and design
2,500
 
 
 

Operations and maintenance
103,910
103,910
103,910
 

Total outyear budgets
106,410
 
 
 

Original 2002 request: $113,670

Revised budget:

The years in the columns below are calendar years.

 
 2002
2003 
2004 
2005 
2006 

Planning and design
5,000

 
 
 

Operations and maintenance
109,570
103,910
103,910

 

New: Aquatic invertebrate sampling
60,000
55,000
55,000



New: Salmonid predator sampling
14,800
14,800




NEW TOTAL
189,370
173,710
158,910



Relationship to other projects:

22002 “Influences of stocking salmon carcass analogs on salmonids in Columbia River tributaries”.  We would implement our bird monitoring along the same treatment and control reaches as identified in this study, plus add sampling to quantify invertebrates (not proposed by 22002), and conduct more rigorous salmonid predator surveys during the period when carcass analogs are placed in the system.  

25034 “Develop a nutrient/food-chain management tool for watershed-river systems”. We would implement our bird monitoring along the same treatment and control reaches where salmon carcasses have been supplemented for several years, plus add sampling to quantify invertebrates (not proposed by 25034).  WDFW proposes to do the same monitoring on these streams as done for project 22002.

Anticipated work schedule:

Bird survey station layout, crew training – May 1-15, 2002

Bird surveys & nest monitoring – May 15 – August 30, 2002

Salmonid predator sampling – third week September (when carcass analogs are stocked)

Salmonid predator sampling – early October (50% degradation, 2 weeks post stocking)

Salmonid predator sampling – late October (90% degradation, 4 weeks post stocking)

Data entry and summary – November 1 - December 30, 2002

Preliminary results presented at Washington Chapter TWS annual meeting – March 2003

Bird survey station checks (flagging in place, roads clear, etc.), crew training – May 1-15, 2003

Bird surveys & nest monitoring – May 15 – August 30, 2003

Salmonid predator sampling – third week September (when carcass analogs are stocked)

Salmonid predator sampling – early October (50% degradation, 2 weeks post stocking)

Salmonid predator sampling – late October (90% degradation, 4 weeks post stocking)

Data entry and summary – November 1 - December 30, 2003

Bird survey station checks (flagging in place, roads clear, etc.), crew training – May 1-15, 2004

Bird surveys & nest monitoring – May 15 – August 30, 2004

Data entry, analysis, and writing for final report – Sept. 1, 2004 – Dec. 30, 2004

Results presented to Oregon Chapter TWS annual meeting – February 2005

Results presented to Washington Chapter TWS annual meeting – March 2005

Results presented to OR/WA AFS annual meeting – 2005?

Manuscript submitted to journal – April 2005

Citations:

Ramsey, F., and D. Schafer. 1993. The Statistical Sleuth: An Intermediate Course in Statistical Methods. Department of Statistics, Oregon State University, Corvallis, OR.

Appendix:

Profile of Aquatic Biology Associates, Inc., who will handle the aquatic invertebrate sampling.

Aquatic Biology Associates, Inc. is an independent laboratory specializing in analysis of benthic invertebrate communities from freshwater habitats, particularly for pollution and non-point source impact assessment. We have analyzed samples from several thousand freshwater sites in western North America. Stream, riverine, lake and wetland biomonitoring and baseline survey projects have been conducted by Aquatic Biology Associates, Inc. in Alaska; the Northwest Territories, Yukon, British Columbia, and Alberta, Canada; and in Washington, Oregon, Idaho, Montana, Wyoming, Missouri, California, Nevada, Utah and Arizona. Major clients include the U.S. Forest Service, Bureau of Land Management, U.S. Geological Survey, state environmental quality agencies and industrial clients. Aquatic Biology Associates, Inc. is also a subcontract service laboratory for a number of larger consulting firms in the Pacific Northwest. 

Robert W. Wisseman, President, is available for consultation on experimental design of freshwater biomonitoring or survey projects. Field work can be contracted at reasonable rates. Sampling equipment is also available for sale, lease, or loan. Samples are prepared and sorted by experienced technicians. An independent laboratory has determined that our sorting efficacy is well above U.S. Environmental Protection Agency requirements. Aquatic Biology Associates, Inc. utilizes both in-house and outside taxonomic specialists to deliver high quality data. Sample data can be reported in a number of formats to facilitate data analysis and interpretation by clients. We also provide data analysis and interpretation upon request. 

Aquatic Biology Associates, Inc. has been a leader in developing bioassessment protocols, having researched and designed our own sampling and bioassessment methodology for general application in western North American montane streams. We have also assisted several states and the U.S. Environmental Protection Agency with the development of their biomonitoring programs. Aquatic Biology Associates, Inc. has developed PC-based software that calculates a variety of metrics and performs community analyses used in bioassessments. The software and associated coding parameters are in wide use by state agencies. 

The high consistency and quality of data sets produced by Aquatic Biology Associates, Inc. is well recognized by clients, regulatory agencies, and academic researchers in western U.S. and Canada. We strive to maintain this quality at the more affordable prices a small firm such as Aquatic Biology Associates, Inc. can provide. 
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