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a. Abstract 
In 1995, the Columbia River Research Laboratory (CRRL) developed and implemented protocols for monitoring juvenile salmonids for signs of gas bubble disease (GBD).  This project was implemented to address research and monitoring needs.  All of the research and development objectives of this project were completed or deemed unnecessary by FY2000.  Monitoring is now part of the Smolt Monitoring Program (SMP); however, CRRL still maintains the microscopes and other equipment used for monitoring.  We also train those doing the monitoring and assist as needed with the QA/QC of the program during the year. These activities will be necessary  as long as the GBD monitoring program continues.

b. Technical and/or scientific background
During juvenile salmonid outmigration, members of the SMP will examine emigrating juvenile salmonids for external signs of GBD.  The examination will involve examining fins, eyes, and lateral line for the presence of bubbles.  Monitoring will be conducted at several Columbia and Snake river dams.  The goal of the examinations is to determine the relative extent to which the migrating juvenile salmonids passing the dam or sampling location have been exposed to harmful levels of total dissolved gases based upon the presence and severity of GBD induced bubbles on the fish.  The data will be reported to the management entities, the state water quality agencies as well as other interested parties on a daily basis during the spill season.  An eight page document describing the examination protocol (Monitoring Protocol for Signs of GBT in Juvenile Salmon March 11, 1996) is available.

c. Rationale and significance to Regional Programs
Monitoring migrating salmonids for signs of GBD is required by the Oregon and Washington water quality agencies as part of their waiver of the 110% TDG standard during voluntary spill.  The waivers allow TDG to reach 115% in the forbays and 120% in the tailraces of Columbia and Snake river dams. Voluntary spill was part of the 2000 NMFS Biological Opinion in order to reach 80% fish guidance efficiency at Snake and lower Columbia river dams.

d. Relationships to other projects 
 This project works directly with the Smolt Monitoring Program (BPA # 198712700), which conducts the GBT monitoring of juvenile salmonids during the outmigration. As indicated, this project will continue each year that monitoring for signs of GBD is conducted.  If monitoring is terminated, the project will end.
e. Project history (for ongoing projects) 

As indicated, this project originally had four objectives and 14 tasks.  All of these tasks were completed or deemed unnecessary by FY2000, except for Objective 1, Tasks a, b, & c.  This project has developed a GBD monitoring protocol now used by the SMP, and charted the progression of GBD in chinook salmon and steelhead.  By the end of FY1999, we had finished research detailing the vertical migratory behavior of spring chinook and steelhead in relation to TDGS.  Please see Part I, Section 2 for a complete listing or accomplishments, publications and reports.

f. Proposal objectives, tasks and methods
Objective 1.  Determine significance of GBD in juvenile salmonids migrating in the Snake and Columbia rivers. 

Tasks

a. Maintain and distribute dissecting microscopes to be used by  SMP monitors

b. Train  SMP and, USFWS employees and regional consultants in the proper method for detecting signs of GBT
c. Provide support for QA/QC
At the end of each season  we collect all of the equipment, which is primarily composed of high-quality dissecting microscopes and illuminators.  All of the equipment will be examined to insure there is no obvious damage, and stored.  Prior to the next field season, the microscopes will be professionally cleaned and adjusted.  Each spring we will train investigators for the SMP.  At least two training sessions will be conducted at the Columbia River Research Laboratory.  Training includes classroom instruction about the basic causes and physiological effects of GBD, how to evaluate the severity of GBD signs, and recording data.  The training includes laboratory work examining fish with GBD.   The biologists are taught standardized methods to count bubbles in the lateral line, to recognize fin bubbles, and to rank the severity of bubbles in the fins.  A standardized system of non-lethal fish anesthesia and sampling is also demonstrated.

The in-season QA/QC is usually performed by a trained examiner from the Fish Passage Center through visits to each monitoring site.  The complete QA/QC protocol is described in a nine page document, plus appendices (Quality Assurance Plan for the Biological Monitoring of Gas Bubble Trauma in Juvenile Salmon, March 1996).   We are available to assist in the QA/QC as needed.

g. Facilities and equipment
The facilities at the Columbia River Research Laboratory are more than adequate for this project.  We have been functioning in this capacity since 1995.
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ALEC G. MAULE, Research Physiologist, USGS-BRD, Columbia River Research Laboratory.       5501A Cook-Underwood Rd. (509) 538-2299 x 239; (509) 538-2843 (FAX); alec_maule@usgs.gov.

Education: B.A., University of California, Riverside (Psychology) 1969; B.S., California Polytechnic University, San Luis Obispo (Natural Resource Management) 1979; M.S., Oregon State Univ. (Fisheries Science) 1982; Ph.D., Oregon State Univ. (Fisheries Science) 1989.

Professional Experience: Associate Professor of Fisheries (Courtesy), OSU (1991-present)


Adjunct Associate Professor of Biology, Portland State University (1992-present).
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Current Projects:  

(1) Gas bubble disease in resident fish below Grand Coulee Dam. Funded by USGS and Bureau of Reclamation. Dates: FY99 - FY03.  

(2) Gas bubble disease and monitoring of juvenile salmonids. Funded by BPA.  Dates: April 1996 to March 2003.  

(3) Endocrine disrupting chemicals and reproduction in white sturgeon. Collaborative study with Martin Fitzpatrick, Oregon State University and Eugene Foster, Oregon Department of Environmental Quality.  Funding agency: EPA/USGS.  Dates: July 1999 to June 2002.  

(4) Xenobiotic impact on Arctic char: Nutritional modulation and physiological consequences. Collaborative study with Mathilakath Vijayan, University of Waterloo, Canada and Even Jørgensen, Norwegian Institute of Nature Research. Funding agency: National Science Foundation. Dates: Jan 2000 to Dec 2003.  

(5) Water quality and viable salmon populations: A GIS-based recovery planning tool. Funding agency: NMFS. Dates: June 2001 to Dec. 2003.

Professional Service: Associate Editor for the Journal of Aquatic Animal Health 1997-present; American Fisheries Society-Fish Health Section, Snieszko Graduate Award Committee (Chair) 1989-91; Physiology Section (Charter member) - Vice Pres., Pres.-elect, Pres., Past-Pres. 1993-97; Awards Committee (Chair) 1997-98; Oregon Chapter- AFS Legislative Committee 1983-84; AFS Oregon Annual Meeting, Program Committee 1985-93; Director of Internal Committees 1989-90; Pres.-elect/Pres./Past Pres. 1990-93.

Regional or National Committees: NMFS’ Willamette and Lower Columbia Rivers Technical Recovery Team; Water Quality Team (Dissolved Gas Team); Grand Coulee Dam Dissolved Gas Committee (Chair); USGS Endocrine Disrupting Chemical Work Group (ad hoc).
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