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a. Abstract

The white sturgeon Acipenser transmontanus is a species critically affected by hydroelectric development. Because of the declining status of many sturgeon populations, catch and release angling has become a integral part of current fisheries management activities directed at sustaining or recovering populations of these fish in Idaho.  Since the institution of catch and release in 1970, a number of studies have documented positive responses in population abundance in the Bliss (rm 494-560) and Hells Canyon (rm 137-250) reaches of the Snake River.  The development of a reliable population simulation model will greatly aid managers in adjusting management regulations without adversely impacting populations. This project should be relevant to the resident fish goal and sturgeon mitigation as described in section 10 of the FWP. Results from this will enable fisheries managers to make more knowledgeable decisions for sustaining or recovering populations of white sturgeons

b. Technical and/or scientific background

The white sturgeon is one of the Pacific Northwest’s most important recreational

fish and currently supports the largest sport fishery in terms of effort in the Columbia

Basin (Devore et al. 1995). However, several populations of white sturgeon in the

Columbia Basin are sparse and declining, primarily as a result of hydroelectric

development. This has resulted in a variety of management activities by state agencies to

help preserve sensitive stocks, including angling regulations such as slot-length limits to

protect sexually mature fish, reduced harvest limits and seasons, catch and release fisheries, and the use of barbless hooks only. Regulations such as these are necessary because white sturgeon in the Columbia Basin have a long history of stock collapse due to overexploitation (Craig and Hacker 1940). The longevity, slow growth, and delayed maturation of sturgeons

make them particularly vulnerable to overexploitation and changes in their environment

(Birstein 1993; DeVore et al. 1995; Miller et al. 1995).

White sturgeon were abundant historically throughout the Columbia River drainage including the Snake River in Idaho, but numbers began to decline in the later 1800’s.  Commercial fishermen harvested in excess of 2.6 million kg per  year in the early 1890’s from the lower Columbia River (Stockley 1981).  Landings declined from 1895 to 1899 and remained low until the later 1930’s when a resurgence of fishing on improving stocks increased the harvest.  Sport fishing became popular during the 1940-50’s and high harvest rates may have kept stocks at depressed levels.  White sturgeon populations in Idaho were probably not immune to over exploitation as witnessed in the Columbia River.

During the early to mid-1900’s, eight hydroelectric facilities were constructed on the middle Snake River downstream from Shoshone Falls in Idaho and converted 37% of free flowing river into reservoir habitat.  The dams also created migration barriers for upstream and downstream movement of white sturgeon.  Isolated populations now exist between dams where necessary habitat for survival may not be available.

Restrictive fishing regulations for white sturgeon in Idaho were first instituted in 1943 when commercial fishing was prohibited and a possession limit was imposed.  Regulations on the Snake River became more restrictive until 1970 when only catch and release fishing was allowed.  Responses of the isolated populations to no-sport harvest regulations have been reported by Cochnauer (1983), Hoefs (1997), Lepla (1994), Lepla and Chandler (1995), and Lukens (1985).  The two most seemingly viable populations are found in the Bliss reach (rm 494-560) and the Hells Canyon reach (rm 137-250).  While the response of these two populations have been positive there is a legitimate concern that scientifically unjustified removal of catch and release regulations could prevent restoration.  While these populations have shown signs of recovering from depressed states in the early 1900’s, there is a need to scientifically justify any changes in existing sport fishing regulations.

Rieman and Beamsderfer (1990) and Cochnauer (1983) used population simulation models to predict responses to varying degrees of exploitation.  Simulating population sizes and composition can play an important role in decision making for regulation changes as these exercises can assist in better management. Cochnauer (1983) used information collected from the Bliss reach in 1979-81 to simulate population response.  The results of that study showed that only small number of sturgeon (6 or less) could be harvested annually to sustain the existing population size and structure.  Rieman and Beamsderfer (1990) used computer simulation to examine potential yields and sustainable exploitation rates for white sturgeon in the lower Columbia River.  Their analysis showed current yields could not be sustained without risk of collapse of the fishery.

The studies demonstrate the utility of simulation models in making management decisions.  However, the accuracy of predicting population abundance and composition is obviously dependent on the reliability of models used and the accuracy of population parameters.  

The inland fishery simulator as described by Taylor (1981) was modified by this author (Cochnauer 1983) to  address life history characteristics of white sturgeon.  The reliability of the model can now be verified by comparing predicted population abundance and composition with the most recent updated population information collected by Idaho Power Company (Lepla and Chandler 1995).

Simulation of Idaho’s other viable white sturgeon population in the Hells Canyon reach will provide insight as to status and response to thirty years of sport catch and release.  In the year 2001, Idaho Power Company and the Nez Perce Tribe will be completing multi-year studies on the Hells Canyon reach white sturgeon populations.  Using historical Hells Canyon reach data from Coon (1977) and Lukens (1985), we will be able to simulate population growth since that time, make comparisons to the most recent information, evaluate population status for establishing population goals that will aid in restoration efforts.

c. Rationale and significance to Regional Programs

Current fisheries management activities directed at sustaining or recovering

populations of white sturgeon are a direct response to the deleterious effects of

hydroelectric development. The Biological Risk Assessment for the Upper Snake River White Sturgeon(Biological Risk Assessment Team 1997), prepared for the Nez Perce

Tribe under section 10.4A.4 of the FWP and funded by the BPA, listed the need to

evaluate the consequences of catch and release fishing as the highest research priority to address in the efforts to recover the population of white sturgeons found in the Snake River between Lower Granite Dam and Hells Canyon Dam.  The Idaho Department of  Fish and Game is just completing the next generation of their five-year fisheries management plan.  Within that plan the goals of restoring and conserving existing white sturgeon populations will be through no-harvest regulations. The Nez Perce Tribe will soon be completing field sampling in the Hells Canyon reach of the Snake River and analyzing multi-years of data to direct future management of the populations.  In 2001, The Idaho Power Company will be initiating a process to develop conservation plans for white sturgeon impacted by their hydroelectric facilities on the Snake River, all of which have white sturgeon populations above and below each site.  The significance of developing a population simulation model in the near future will be critical in the planning efforts by all three of the above mentioned entities. 

d. Relationships to other projects 

The project described herein is relevant to the resident fish goal as outlined in section 10.1 of the FWP in that it will provide much needed information to help assess measures designed to protect and recover white sturgeon stocks. This project specifically addresses several priorities for

implementing resident fish policies and projects, as discussed in section 10.1B of the

1995 amendments to the FWP, including “accord highest priority to weak, but

recoverable, native populations injured by the hydropower system..”and “accord high

priority to populations that support important fisheries...including sturgeon...”. Finally,

this project is clearly relevant to several aspects of section 10.4 of the FWP dealing with

sturgeon mitigation. This project can be completed relatively quickly, has a high

potential for success and learning new information, and will be helpful to other agencies or tribes in addressing population responses to different management scenerios.

e. Proposal objectives, tasks and methods

Objectives
 

Objective 1.  Compile existing white sturgeon population data for incorporation into simulation model.

Objective 2.  Develop populations simulation model for white sturgeon to evaluate management alternatives to achieve stated goals for restoration and conservation of Snake River white sturgeon.


Tasks and Methods
 

Task 1.1  The fishery biologist will coordinate with Idaho Power Company, Nez Perce Tribe and different regional fishery managers of Idaho Department of Fish and Game to obtain all population information available.  This information will then be converted to one format, either Excell or Access.  Information of particular importance will be age-specific population structure for developing age-specific mortality rates, age at maturity for both sexes and age-length-weight relationships.  Age-specific fecundity information will have to be obtained from lower Columbia River data.

Task 1.2.  This author modeled population abundance and structure for the Bliss reach of the Snake River twenty years ago.  More recent population structure was obtained by Idaho Power Company.  The predicted and actual population structures and abundance will be compared to determine reliability of model.  Based on the most recent sturgeon population data, the input parameters will be adjusted to result in more accurate predictions by the model. 

Task 2.1.  The inland fishery simulation model will be modified as needed to accommodate white sturgeon life history.  For example the model, as written, allows for 15 age classes and will be modified to handle up to 100 age classes.  Other intricacies of the model that may need modification include fecundity and spawning periodicity inputs.

Task 2.2  With a modified model and recently obtain information, managers will be able predict population abundance and structure to be used in development of reasonable goals under alternate management scenerios.

 Facilities and equipment

The project’s field crew will be stationed at IDFG’s Clearwater Region Office in Lewiston, ID.  At the Lewiston facility, the necessary clerical staff, office space, computers, etc., are available. 
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Section 4. Key personnel

The principal investigator will be Tim Cochnauer, fishery manager of the Idaho Department of  Fish and Game, Clearwater Region.  The investigator has 28 years of experience with the Idaho Department of Fish and Game experienced in hatchery systems, fishery  management and research. 

Project Manager:  Tim Cochnauer, PhD

Postion:  Regional Fish Manager, Idaho Department of Fish and Game, Clearwater Region, Lewiston, ID  83501

Address:  Idaho Department of Fish and Game


    Clearwater Region


    1540 Warner

                Lewiston, ID  83501

                  Phone:  208-799-5010

                  FAX:  208-799-5012

                  e-mail:  tcochnau@idfg.state.id.us
Education:  Doctorate in Fishery Resources, 1983, University of Idaho, Moscow, ID

   
MS in Zoology, 1973,  University of Oklahoma, Norman, OK


BS in Zoology, 1967, University of Oklahoma, Norman, OK

Current responsibilities:


As regional fish manager, the project manager has responsibility for both anadromous and resident fish populations and fisheries within the Clearwater Region of north central Idaho.  The area encompasses the entire Clearwater River drainage, the Snake River drainage upstream to Hells Canyon Dam, the Palouse River drainage, and the Salmon River drainage (north side) from its mouth upstream to Horse Creek (rkm 300).  The IDFG Clearwater Region has a staff of four fishery scientists conducting a variety of activities including data collection, creel census, fish management decisions, establishing and implementing fishing seasons, etc., throughout the region. 

The project manager has over twenty-five years experience with Idaho Department of Fish and Game working in fish research, fish management  and the hatchery system.  Experience includes radio-tagging and monitoring a variety of fish species found in Idaho;  marking and monitoring white sturgeon during the rearing, spawning and migratory phases of their lives; and, the use of a variety of techniques for capturing different life history phases of different species of fish.  The manager has extensive experience with white sturgeon throughout the State of Idaho and presently has management responsibility for white sturgeon in the Hells Canyon reach of the Snake River.  The manager has utilized simulation of a white sturgeon population as the basis of a doctoral dissertation noted below.
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