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Abstract:  

Freshwater mussels are the most rapidly declining faunal group in the U.S., with over 72 percent of the species considered to be extinct, endangered or threatened. Historically, the Big South Fork National River and Recreation Area (BSF) supported over 50 species of freshwater mussels, and recent surveys confirm that 26 species remain, 5 of which are federally endangered. A previous cooperative effort between National Fish and Wildlife Foundation, Tennessee Wildlife Resource Agency, United States Fish and Wildlife Service, United States Geological Survey, National Park Service, and Virginia Tech was initiated from 2000-2002 to assess the feasibility of restoring and augmenting existing populations of endangered mussels species in the BSF. The BSF is home to the last reproducing populations of two species of federally listed mussels, the little-wing pearlymussel (Pegias fabula) and tan riffleshell (Epioblasma f, walkeri). The BSF also holds the last viable populations in the Cumberland drainage of the federally listed Cumberland combshell pearlymussel (Epioblasma brevidens) and the Cumberland bean (Villosa trabalis). This project proposes to conduct exploratory research on suitable host fishes for laboratory propagation of the little-wing pearlymussel and Cumberland bean in Year 1 and to propagate these species in Year 2, to augment and expand the present range of these mussels in the BSF. The results of recent surveys in the river have documented viable populations of these endangered mussel species, which could also serve as broodstock to restore other rivers in the Cumberland River drainage system. Because of the high species richness and endemism of mussel species, this watershed is of national significance to conserve several endangered mussels in the United States, to meet U.S. Fish and Wildlife Service recovery goals as well as the National Park Service goals for endangered species recovery.

Purpose and Need:

Mussel species in the United States are in decline, with 72 percent being either extinct, endangered, threatened, or of special concern. No other group of animals in the United Stated approaches this level of imperilment. The mussel fauna of the BSF follows this nation-wide trend. Recent surveys show that more than half of the mussel species in the BSF have been extirpated, and 25 percent of the Park’s remaining mussel species have been identified as being endangered or in need of protection by the U.S. Fish and Wildlife Service (USFWS).  In the Cumberland drainage as a whole, the BSF also serves as a refugium to endemic Cumberlandian mussel species that have disappeared everywhere except the Big South Fork of the Cumberland River. 

In the mid-1980’s, an emphasis was placed on life history research of rare mussels in order to successfully propagate them for release back into suitable riverine habitats. These objectives are outlined in all recovery plans, to include the five federally endangered species located in the BSF river system. In 1998, the U.S. Fish and Wildlife Service, Tennessee Wildlife Resource Agency, Alabama Game and Fish Division, and the U.S. Geological Survey initiated a cooperative program to restore endangered mussel populations in rivers of Tennessee, Virginia, and Alabama. Since 1998, the Virginia Cooperative Fish and Wildlife Research Unit has released nearly 400,000 endangered juvenile mussels of 11 species back into recovered riverine habitats in Tennessee and  Virginia. In the summer of 2003, released juveniles from 2002 were recovered in the Clinch River, TN, indicating success of this release program.

The purpose of this project is to restore federally endangered mussel species to the point of recovery in the BSF. This project proposes to:

1. Identify suitable fish hosts for 2 federally listed mussels in the BSF  

2. Augment these mussel species using BSF broodstock

3. Expand the ranges of these mussel species in the BSF

This effort is in direct support of USFWS and NPS recovery goals for the species found within the BSF river system. This need is identified in the Park’s long-range strategic plan. Project cooperators would include the USFWS, USGS, NPS, Virginia Cooperative Research Unit, Virginia Polytechnic Institute and State University (VPI) and Tennessee Wildlife Resources Agency (TWRA).
Background:

The Big South Fork National River and Recreation Area was established for the purpose of “…conserving and interpreting … fish and wildlife values (and) preserving as a natural free-flowing stream the Big South Fork of the Cumberland River, major portions of its Clear Fork and New River stems and portions of their various tributaries for the benefit and enjoyment of present and future generations.” In 1990, administration and management of the area was given to the National Park Service. 

The Big South Fork is a part of the Cumberland River watershed and is the largest free-flowing river contained within the Appalachian (Cumberland) Plateau of Kentucky, Tennessee, Alabama, and Georgia. The Park contains some of the most biologically diverse and pristine waters on the Plateau, which support a number of endemic species, including freshwater mussels. Freshwater mussels have important roles in aquatic environments; they are long-lived and are important indicators of stream health, serve as a middle-link in the food chain, and function in water quality maintenance. The disappearance of mussels from a river or lake often signals that other aquatic resources are at risk. Although there are scattered populations of mussels in the Cumberland River watershed, none have the population numbers or potential to serve as broodstock to repopulate historically diverse areas of mussels in this river system. The BSF has only a few strong populations of endangered mussels that occur in several localized reaches of the river. Because of environmental risks to those few populations, it is important to augment those river reaches and expand the current ranges of those species into other suitable habitats within the BSF. 

Procedures and Methods:

There are several endangered mussel species in the BSF that need additional research on their host fish specificity in order to successfully propagate these animals. We have completed adequate host fish work on the Cumberland Combshell, Epioblasma brevidens, and are capable of successfully propagating and releasing high quality juveniles of this species. However, the few fish hosts known for the endangered Cumberland bean, Villosa trabalis, and little-wing pearlymussel, Pegias fabula are difficult to maintain in the laboratory. In order to complete this part of the research, gravid female mussels would be collected from the BSF by snorkeling methods, from February-October when the mussels are reproductively active. Parchcorn Creek shoal is one such site where we would be able to collect sufficient adults to complete the research.  Species of suspected host fishes will be collected for each mussel species by trained technicians using a battery-powered backpack electroshocker and a seine net. Once potential host fishes are tested and confirmed, we can proceed with the production of juveniles for augmentation and release purposes. The juveniles will be cultured for several months prior to release in a layer of fine sediment and sand (< 200 µm) in recirulating culture systems at the Freshwater Mollusk Conservation Center at Virginia Tech. They will be fed a diet of a combination of two unicellular green algal species, Nannochloropsis oculata and Neochloris oleoabundans.   Sites for augmentation and range expansion would be determined cooperatively with NPS personnel.

Evaluation of the survival success of propagated mussels will take place two years following release, as part of a complementary project (M. S. thesis) funded by the U.S. Fish and Wildlife Service. An annual and final report will be submitted to the National Park Service and U.S. Geological Survey. Reports will include survey data, collection records, juvenile release data, and recommendations for future management actions to enhance mussel recovery efforts. 

Expected Results:

This effort will initiate recovery for two federally endangered mussel species in the Big South Fork of the Cumberland River, a unit of the National Park Service and a refugium for Cumberland River mussel fauna. The project additionally supports the Memorandum of Agreement between the USFWS, USGS, and the states of Tennessee and Alabama, and is in direct support of the USFWS and NPS recovery goals for the species found within the BSF national park and the Big South Fork river system in TN and KY. 

Technology/Information Transfer:

The information obtained from this project will aid conservation efforts with other BSF researchers, Tennessee Wildlife Resources Agency, Kentucky Fish and Wildlife, as well as mussel recovery activities of USGS, USFWS, and the Virginia Department of Game and Inland Fisheries. The knowledge obtained will be available to other researchers in annual and final reports, a technically refereed publication, and biologists working with related taxa would greatly benefit from this research. 

Work Schedule: 

Host fish trials will take place February-April 2005, with the mussels being collected in February-March, depending on suitable river conditions 

Selection of proposed juvenile release sites will take place in June-July 2005

Propagation and culture of juveniles will take place from April- August 2005 and 2006 

Juveniles will be released in August- September 2005 and 2006

Total project duration is 23 months; February 1, 2005 – December 31, 2006

Project Personnel:

Dick Neves is a research scientist with the USGS-BRD and has over 25 years of specialized experience in freshwater mussel ecology, biology, propagation, and recovery activities. He is Leader of the Virginia Cooperative Fish and Wildlife Research Unit, Department of Fisheries and Wildlife Sciences, Virginia Tech, Blacksburg, VA, and is a recognized expert in mussel recovery activities. Rachel Mair is a Research Specialist with the Virginia Cooperative Fisheries and Wildlife Research Unit and has six years experience in propagation and culture of endangered freshwater mussels and mussel stream surveys in Tennessee and Virginia. Jess Jones is a Research Specialist with the Virginia Cooperative Fisheries and Wildlife Unit and has 10 years of experience in propagation and culture of endangered freshwater mussels and mussel surveys. Steve Ahlstedt currently works for USGS-WRD, has over 25 years of experience in freshwater mussel ecology, and is involved in propagation/recovery efforts of endangered species in Tennessee, Alabama, and Virginia. Steve Bakaletz currently works for the National Park Service, Big South Fork National River and Recreation Area. He has over 12 years of National Park experience (BSF) with an emphasis on mussel management.

Budget:
Budget for Proposal for Park Oriented Biological Support 

Title: Augmentation and Expansion of Endangered Freshwater Mussel                       Populations in the Big South Fork National River and Recreation Area

Principle Investigator: Richard Neves

Performance Period: 2/01/05- 12/31/ 2006

                                                      Year 1

Year 2


Salaries and Benefits

    $20,000 

$21,000

Travel and Lodging:                       1,000
                1,000


Supplies and Materials:
        3,500
                3,500



Total Direct Cost             $24,500                   $25,500


Indirect Cost(@15%)
       $3,675
                 3,825





     $28,175
             $29,325

Total Cost                                                   

 $57,500

