
[image: image1.png]==

Stillwater Sciences




2855 Telegraph Avenue, Suite 400, Berkeley, CA  94705  Phone (510) 848-8098 Fax (510) 848-8398

MEMORANDUM
	Date:


	8 March 2006

	To:
	Tim Ford
Wilton Fryer

	From:
	AJ Keith and Noah Hume

	Subject:
	Study Plan for 2006 Tuolumne River Predation Assessment


Background

The monitoring plan for SRPs 9 and 10 is an integral part of the Tuolumne River restoration projects and was designed to evaluate project effectiveness in meeting geomorphic and biological objectives. Monitoring provides data needed for adaptive management of the completed projects and design of future projects. The SRP 9 project was completed in 2001 and monitoring occurred for two years following construction. One of the key monitoring hypotheses for the SRP 9 project is that elimination of the in-channel mining pit will reduce largemouth bass abundance at the project site and increase Chinook salmon outmigrant survival through the site. The majority of post-project monitoring thus far has focused on bass abundance and bass habitat at SRP 9 and control sites. Additional geomorphic and vegetation monitoring is planned for summer 2006. Several project hypotheses, however, have not yet been tested. No assessment has been conducted to document the effects of project construction on bass predation rates, flow-related habitat partitioning of bass and salmon, or Chinook salmon survival at the site. 
Additional hypotheses were developed subsequent to analysis of post-project bass monitoring data and 2-D habitat modeling. These hypotheses, which were included in the 2005 Special Run Pool and 7/11 Reach Post-project Monitoring Report as recommendations for further monitoring, include the following
:

H13
In SRP 9, habitat segregation between outmigrating Chinook salmon and foraging largemouth and smallmouth bass occurs at flows exceeding 300 cfs. Bass predation rates at flows ≥ 1,500 cfs are significantly less at SRP 9 than at SRP control sites. Predation rates by smallmouth bass are significantly higher than predation rates by largemouth bass.
H14
At flows exceeding 300 cfs, juvenile Chinook salmon migration rates are significantly faster at SRP 9 than at SRP control sites. During these flows, juvenile Chinook salmon remain oriented facing upstream as they migrate through SRP 9 but orient facing downstream and must actively swim through SRP control sites.
Quantifying Chinook salmon survival and bass predation through the project reach is fundamental to evaluating the SRP 9 project’s effectiveness in achieving its primary goal (i.e., increasing juvenile salmon outmigrant survival) and testing the validity of the conceptual models upon which the project is based (i.e., whether converting the mining pits to riverine channels reduces largemouth bass abundance and/or predation efficiency and whether reducing largemouth bass abundance increases Chinook salmon survival).  
The CBDA has provided funds to conduct a pilot predation study (the Predation Assessment) at the SRP 9 project site. The Predation Assessment was originally planned for spring 2005, but high flows forced postponement of the study until spring 2006. With current and projected 2006 Tuolumne River spring flows again greater than those for which the original study plan was designed, we have revised the study objectives and study plan into high flow and low flow components, each to be conducted separately as conditions permit. Only the high flow study component planned for spring 2006 is detailed here. Low flow studies will be completed as additional funding becomes available and spring flow conditions permit. 

Study Objectives

The high flow objectives of the Predation Assessment are to:

1) Document the predation rate of bass in SRP 9 and compare with predation rates at SRP and riffle control sites (H13, above);
2) Document velocity-driven or temperature-driven spatial distribution of bass and salmon at SRP 9 and an SRP control site, and determine whether the two species are spatially segregated (H13).
Study Plan
All components of the Predation Assessment will take place during the later portion of the Chinook salmon outmigration period (April–June). The time period currently targeted for the high flow study component is early-mid April 2006, recognizing that the exact timing may need to be adjusted in response to river flow conditions (including potential VAMP releases). 

Task 1. Document Bass Predation Rates at Flows > 1,500 cfs 
Hook and line sampling will be used to capture bass at SRP 9, one SRP control site (e.g., SRP 10), and one riffle control site (e.g., Charles Road). Sampling will occur at flows > 1,500 cfs to document high flow predation rates at SRP 9 and the control sites. (Sampling to document predation rates at low flows (< 300 cfs) will be conducted during the low flow component of this study, the timing of which is contingent on funding and low spring flow conditions.) 
Sampling will be conducted by a crew of two anglers. The crew will consist of a local fishing guide (Mr. Steve Walser) and one Stillwater Sciences biologist. The three sites will be sampled consecutively to ensure environmental conditions during sampling are as consistent as possible. The fishing guide will be consulted to determine the most effective tackle and methods for catching bass in the Tuolumne River. If feasible, a lure that mimics a juvenile Chinook salmon will be used for hook and line sampling. 

Sampling will continue for a period of up to three days, with a goal of catching at least 20 piscivore-sized bass (> 180 mm FL) at each site. Sampling each day will include crepuscular (low light) periods around dawn and dusk, when feeding activity is generally at its peak (Moyle 2002). Anglers will mark the location of each bass caught on 2005 orthorectified color aerial photographs and record the position of each catch using a handheld GPS unit to help determine spatial distribution and habitat use (i.e., thalweg, channel margin, floodplain). All bass > 150 mm FL will be fitted with a uniquely-numbered floy tag. Recapture of tagged bass with salmon in their stomachs will improve the precision of predation rate estimates. Additionally, recapture of sufficient numbers of tagged bass may permit abundance estimates to be made. 

Stomach lavage or, if necessary, removal of the stomach, will be used to recover stomach contents from all bass > 150 mm TL. Although 180 mm was previously identified as the lower size limit for likely salmon predators from the 1990 predation study data, using a lower size limit of 150 mm will serve as a validation of these results. Stomach contents will be preserved in 70% ethanol, marked with species, length, capture location, and date/time, and transported to the laboratory for examination. All identifiable prey items found in bass stomachs will be classified (i.e., fish, insect, crustacean, etc.) and enumerated. Fish will be identified to species when possible, and intact fish will be measured. The number of Chinook salmon consumed will be used together with water temperature data and published information on gastric evacuation rate to calculate a predation rate for each predator. The data will be used to identify differences in predation rates at each site and at each flow sampled. Predation rates will also be compared for largemouth and smallmouth bass. 

Salmon catch data from CDFG’s and TID’s rotary screw traps will be used to provide an index of the size of the potential prey  population (i.e., outmigrant salmon) during the predation study period. The prey availability index will serve as a standard of comparison for bass predation rates during the 2006 high flow study and the subsequent low flow study planned for 2007. Juvenile salmon captured or observed at the study and control sites (see Task 2, below) will also provide data to develop the prey availability index.    
Water temperature during sampling will be recorded with continuous recording thermographs installed at each site. Tidbits (Onset Corp.) will be secured to the river bed or bank at each site one day prior to sampling to provide ambient temperature data necessary for determination of gastric evacuation rate. If feasible, temperature Tidbits will be installed at near-shore (i.e., floodplain) and mid-channel locations at each site to record potential differences in water temperature between these habitat types. Tidbits will be removed when sampling is completed and returned to the laboratory for download and data analysis.

Task 2. Document Velocity-driven or Temperature-driven Spatial Distribution of Bass and Salmon
Seine or snorkel surveys will be conducted during a 1–2 day period at SRP 9, one SRP control site (SRP 10) and one riffle control site (Charles Road) to document the spatial distribution and hypothesized segregation of bass and juvenile Chinook salmon. Surveys at these sites during the high flow study component will be limited to lower velocity areas on inundated floodplains and near channel margins, as feasible based on safety and survey effectiveness considerations. 

Bass and salmon captured during seining and snorkeling will be enumerated and length will be either measured (seining) or visually estimated (snorkeling). The location of bass and salmon captured or observed will be documented and water depth, velocity, and cover at these locations will be measured to document the conditions used by each species. This will also allow comparison of each species’ habitat use with the 2-D modeling results of habitat distribution for each species during flows of this magnitude. These data will also be used to develop the prey availability index for the study period (see Task 1, above) for comparison with observed rates of predation by bass.
Ten piscivore-sized bass captured at each of the three sample sites will be retained and fitted with radio transmitters for subsequent assessment of velocity-driven and temperature-driven spatial distribution and habitat use. Radio-tagged bass will be released back into the site where they were captured and initially tracked for a period of up to two days by an experienced Stillwater Sciences biologist. A combination of fixed and mobile antennae will be used to document bass movement patterns. Follow-up monitoring will be conducted one day per week for a period of up to four weeks to document movement and temporal shifts in habitat use by bass in response to changing river flow and temperature conditions. 
� Note that hypothesis numbers are from the draft SRP 9 and 7/11 Reach: Post-project Monitoring Synthesis Report (February 2005).
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