Meeting Notes of the Delta Rearing Salmonid Satellite PWT

Date of Meeting:  September 26, 2003

Location of Meeting:  CDFG Yolo Bypass Wildlife Headquarters, Sacramento

Participants:  USFWS, Russ Bellmer, Pat Brandes, and Gonzalo Castillo; CDFG, Eric Morrissette, Martha Volkoff, Alice Low, and Rob Titus; USBR, Erwin Van Nieuwenhuyse; NOAA Fisheries, Jeff Stewart; USGS, Larry Brown; SFSU, Wim Kimmerer; SP Cramer & Assoc, Andrea Fuller; Fishery Foundation, Tom Cannon; EBMUD, Joe Miyamoto (satellite team chair)

Introductions and Purpose of the Project Work Team

Joe Miyamoto reviewed the purpose of the Delta rearing salmonid project work team.  The purpose of the project work team is to determine the role of the Delta to salmonid rearing and the contribution of fry utilizing the Delta to the adult salmon population.  The work team will meet quarterly to share information among biologists working on salmonid rearing in the Delta.  Occasionally, the work team might be used to review and analyze existing data so the results can be made available for management purposes.  The work team will also identify information gaps and provide recommendations for priority studies.

Review of Current Research in the Delta

Joe Miyamoto reviewed the list of recent and current salmon and steelhead monitoring programs and research in the Delta.  Some edits to the list included Bruce MacFarlane’s work is in the Bay not in the Delta.  There was some uncertainty over whether the CWT tagging at Coleman included any smolts in order to compare differential survival with fry.  The list of monitoring programs should include the time of Delta entry based on rotary screw trap monitoring programs.  The DFG electrofishing surveys in the Delta will be discontinued this month (September).  

Some members of the work team thought IEP’s role was broader than just conducting long term monitoring programs.  They would like to see a focus on studies needed to fill in the information gaps.

Presentation by Tom Cannon on the use of the Delta by juvenile salmon

Tom Cannon showed a number of graphs on the size and abundance of juvenile salmonids collected throughout the Delta under different sampling programs and gear types (1980 – 94 midwater trawl seasonal surveys, bay seine surveys, PG&E electrofishing and seining surveys, Chipps Island trawl, length frequencies from salvage data, resident fish surveys).  The graphs showed large numbers of fry sized fish in the samples collected from January through March (Suisun Marsh, Chipps Island, Kimball Island and export pump salvage). Tom also showed the results of beach seine and electrofishing surveys where juvenile salmonids ranked from first to third in relative abundance of all fish species caught.   

Tom suggested the Delta is important to support large populations of juvenile salmonids that eventually contribute to the adult population.  For example, large numbers of juvenile salmon leave the Lower American River as fry and the American River supports a large natural spawning population.  Wim Kimmerer thought further investigation was needed before concluding the natural adult spawning population was the result of fry production utilizing the Delta.  Some of the naturally spawning population in the Lower American River could also be from the hatchery program.  Tom noted that the Delta must contribute to the adult population by virtue of the large numbers of Chinook salmon that leave the rivers as fry and come back as adults to the Feather and Yuba Rivers. Joe Miyamoto displayed a graph of the outmigration of fall run Chinook salmon from the Lower Mokelumne River that showed a predominately large fry component in a wet water year.

Based on Tom’s presentation, some members of the PWT suggested more information is needed on the race of Chinook salmon utilizing the Delta and the comparative growth rates between riverine and Delta habitats.  The use of size criteria and genetics might have application to the Delta rearing issue. Otoliths from adult salmon might be analyzed to determine their estuarine residency.  Rob Titus indicated large numbers of otoliths have already been collected but need mounting and baseline otolith growth patterns need to be established before otoliths from adults can be used to distinguish stream rearing from estuarine rearing life history growth patterns.

Presentation by Gonzalo Castillo on the Distribution and Relative Abundance of Chinook salmon fry utilizing the Western Delta

Abstract: Relative Abundance and Size Composition of Fry Chinook Salmon in The West Sacramento-San Joaquin Delta.  Jeff McLain and Gonzalo Castillo, USFWS, Stockton. 

The importance of California's Sacramento-San Joaquin Delta as a fry rearing habitat is a key information gap in the life history of Chinook salmon. In this pilot study, we determined the relative abundance of fry Chinook salmon in four regions in the Western Delta near the confluence of Cache Slough: 1) Sacramento River, 2) Steamboat slough, Miner Slough and 4) Liberty Island, Prospect Island and Prospect Slough.  A total of six beach seine and eight electrofish stations were visited repeatedly between January 1, 2001, and April 1, 2001. Overall, catch per effort was highest on the Sacramento River and Steamboat Slough, and lowest in Liberty and Prospect Islands. Fry Chinook were significantly larger in the Sacramento River than in Steamboat Slough during March.  No significant differences in fry abundance were suggested by electrofishing in riparian, riprap, tule and beach habitats.   These surveys could be used to prioritize further habitat evaluations as fry relative abundance, by itself, is not an indicator of habitat quality, particularly in these highly altered conveyance channels.  Evaluating potential impacts of habitat quality on growth and survival of fry as well as the value of flooded island habitats in the delta seems key to further assess and monitor fall run salmon restoration efforts in the Delta.

Gonzalo reported the highest catches of juvenile salmon by beach seine occurred on sandy beaches compared to rip rap and tule riparian habitat.  The relative abundance was also compared with the slope of the riparian habitat and by gear type. Gonzalo cautioned that relative abundance may not reflect habitat quality. There is a sampling scale issue since fish move with the tide. The trends of relative abundance of fry was highest in the Sacramento River and Steamboat Slough.  Peak levels of fry abundance in the East Delta region occurred in February.

Based on Gonzalo’s presentation, a suggestion was made to expand the beach seine surveys to the Western Delta (current coverage is based on accessibility and is broader using other gear types).  Erwin Van Nieuwenhuyse suggested new technology (Natural Tag System by Data Flow in Alaska using fingerprinting based on fish spot patterns) be used to identify individual fish.  This technology currently has practical application on adult fish such as sorting out individual fish in a captive broodstock program.

Research Questions

Pat Brandes suggested the work team develop a list of key research questions and to organize the questions based on the monitoring needs.  Rob Titus indicated a list of questions was developed by the former Delta salmon PWT and through the CMARP program.  Pat Brandes subsequently provided Joe Miyamoto with a summary of the list of questions to be provided for the work team (see attached).

During the meeting the work team came up with the following questions.

General Questions

1. How do we stabilize and increase the natural production of all salmonids?

2. How do changes in the Delta ecosystem affect the stability and abundance of the population?

Specific Questions

1. What fraction of juvenile salmonid natural production rears in the Delta and how does this fraction change in response to changes in environmental conditions? (Some discussion followed that a variety of years would have to be analyzed and wild tagging programs on Butte Creek, Mokelumne River, and Feather River might provide useful information on the timing of fry entry into the Delta.  A unique external mark might be applied to the outmigrating fish to determine estuarine residency with subsequent capture at Chipps Island.  Some candidates for external marks might include external CWTs, dye marking or spot pattern recognition).

2. What are the effects of contaminants on the immuno-suppression response of juvenile salmonids rearing in the estuary?

3. Can we use otoliths to determine hatchery and wild fish rearing in the river and the Delta?

4. What is the contribution rate of fry that rear in the Delta to the adult population and how is this influenced by other factors?

5. What is the condition of the fish rearing in the Delta?

6. Is habitat limiting for fry in the Delta?

7. What are the predation losses?

8. How many fish are coming into the Delta?

9. How many fish are leaving the Delta?

10. What other gear types might be utilized for sampling in the Delta?

11. What races of salmon are using the Delta for rearing?

Joe Miyamoto presented some research priorities for the workteam to consider.

· Factors affecting abundance, distribution, and survival (from IEP Management Team)

· Calif Bay Delta Authority Performance Evaluation

· Delta Hydrodynamics and food web

· Population trends of fishes using the Delta

· Habitat usage in Georgianna Slough, Mokelumne forks, Steamboat and Sutter Sloughs

· Stream origin of salmonids using the Delta

· Estuarine residence, growth rates, and fitness

· Time of Delta entry 

Conceptual Models

Joe Miyamoto introduced the topic of conceptual models.  A conceptual model might be used to select priority issues; define testable hypothesis; used in adaptive management, and to define relationships between Delta habitat, foodwebs and salmonid usage.

Several members of the work team expressed caution about using conceptual models since the real system may work differently than how people think it may work.  The NOAA Fisheries Technical Recovery Team has already developed a number of conceptual models.  Wim Kimmerer said it is the process of developing a conceptual model that is valuable and Russ Bellmer noted that conceptual models can help you determine what is important.  The work team suggested keeping any conceptual models simple and use them to support the priority list of research questions.  Wim suggested a matrix approach for assigning the relative importance of key research questions.  For example, a matrix was developed for X2 comparing the relative degree of uncertainty, importance (high or low), and upstream effect to a list of environmental factors (ie co-occurrence with food, spawning and rearing habitat space, predation avoidance, entrainment reduction, toxic dilution, migratory cues, transport, entrapment zone residence time) and fish species using the Delta for rearing.

Next Meeting

The next meeting will be scheduled for January 2004.  Agenda items will include the past work by the Delta salmon team, CMARP study questions, guest speakers (importance of the Delta for rearing and otolith technology), review of research questions, and Wim’s matrix example for prioritizing research questions. 

