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The funding requested by this proposal will provide partial support for an inventory of five families of aquatic Coleoptera (beetles) to contribute to the overall goals of the Great Smoky Mountain National Park, All Taxon Biodiversity Inventory (GSMNP, ATBI).  Funding will support field work, training, sorting and processing of samples, and identification associated with reporting research findings of GSMNP Coleoptera.

Objectives

1. Gather and identify accumulated water beetle material from other inventory projects.

2. Identify habitats and areas of the park which are under-inventoried.

3. Produce training materials and conduct inventory training classes for volunteers and students.  Standardized collecting protocols, data sheets, and identification aids will be developed and used throughout the project.
4. Process and identify specimens; provide data to Coleoptera TWIG coordinator and GSMNP.
Introduction and Background
Noteridae burrow through the substrate of ponds, marshes, and temporary pools with emergent vegetation.  The family is well studied and fairly easy to identify.  There are six genera and 14 species known from North America (Roughley 2001c).  Six species are reported from North and South Carolina (Brigham 1982); the fauna of Tennessee have not been catalogued.  The family has not been reported from GSMNP; I expect three genera and five species to be found.
Dytiscidae are found in small ponds, temporary pools, flooded woodlands, and the margins of lakes and streams. They are easy to identify to the generic level, species determinations usually require males and genitalic extractions.  Fifty-two genera and 500 species are known from North America (Roughley & Larson 2001).  Brigham (1982) reported 85 species in North and South Carolina; the fauna of Tennessee have not been catalogued.  Thirty-six species have been collected in the GSMNP; I expect at total of 50 species to be found.
Many Gyrinidae live on the surface of ponds and streams while others cling to the roots of undercut stream banks.  They are easy to identify to the generic level, but species determinations require males and genitalic extractions.  The 56 species known from North America are fairly well studied (Roughley 2001a).  Twenty-one species are reported from North and South Carolina (Sanderson 1982); the fauna of Tennessee have not been catalogued.  There are two species reported from GSMNP; I expect a total of 10 species to be found.
Haliplidae are easily distinguished by the enlarged hind coxal plates.  Adults are feeble swimmers; they are most often found crawling along submerged vegetation on the edge of small ponds, lakes or quiet streams and often found in mats of filamentous algae.  Some species are known to fly and have been captured in black light traps.  There are 67 species known from North America and are fairly well studied (Roughley 2001b).  Genera are easy to distinguish but species determinations require males and genitalic extractions.  Twenty species are reported from North and South Carolina (Brigham 1982), the fauna of Tennessee have not been catalogued.  Two species have been reported from GSMNP; I expect a total of 10 species to be found.
Hydrophilidae are mainly aquatic but the subfamily Sphaeridiinae are terrestrial and live in animal dung, fungi, and decaying plant material.  Aquatic species are found in stagnant pools, lakes and ponds, shallow quiet water of streams, and springs.  The 294 North America species are fairly well known (Van Tassell 2001); with 202 aquatic and 72 terrestrial species.  Many genera require males and examination of genitalia for species determinations.  The genus Hydrochus contains eight species which may occur in GSMNP, three of which are undescribed (Hellman 1975).  There are 65 aquatic species reported from North and South Carolina (Brigham 1982), the fauna of Tennessee have not been catalogued.  Seventeen species (5 aquatic, 12 terrestrial) have been reported from GSMNP; I expect a total of 32 aquatic and 20 terrestrial species to be found.

Chris Carlton, Coleoptera TWIG coordinator, has identified this group of beetles as one of the most under-represented in current inventory efforts of the ATBI.  This work will hopefully fill in one of the large information gaps in beetles from GSMNP.
Activities and Products

Objective 1.  Numerous specimens have been collected in GSMNP by other researchers primarily in stream surveys (Chuck Parker, Becky Nichols, Ed DeWalt, M. Wetzel), the ATBI malaise traps, and flight intercept traps (C. Carlton).  This material will be gathered, mounted, labeled, and identified.  Literature on the aquatic beetles will be reviewed for records from GSMNP and the insect collection at the Smithsonian Institution will be examined for specimens collected in GSMNP.


Objective 2.  From my discussions with active workers, the habitats which are under-sampled are the ponds, swamps, and temporary pools in Cades Cove and Oconaluftee.  Specific sites will be identified using aerial photographs (http://geonames.usgs.gov) and georeferenced. Specimens will be collected using a standard D-shaped aquatic net, by the flotation technique, and by black lighting from May to July.

Objective 3.  The educational aspect of this work will be two projects: First, to train students and volunteers to collect the dung beetle fauna of the park. These specimens would aid in the ongoing projects on the Carabidae, Scarabaeidae, Histeridae, Staphylinidae, and terrestrial Hydrophilidae.  When dung is found along trails in the park it will be surveyed for beetles.  A GPS position will be taken on the dung; if possible the vertebrate provider of the dung will be identified using Murie (1974).  As many beetles as possible will be collected into 70% ethanol.  Specimens will be taken to the lab and sorted to family or subfamily using pictorial keys provided and forwarded to the appropriate specialist for species identification.

The second will be training students and volunteers in survey of beetles in temporary aquatic habitats.  Each habitat will be sampled with a standard D-shaped aquatic net, flotation, and black light.  This will give a more complete picture of the beetle fauna of these habitats.  Specimens will be collected into 70% ethanol and taken to the laboratory to be sorted to family using pictorial keys provided.  I will do the species identifications.


Also, evening black light talks can be arranged for campers, volunteers, and other interested parties.


Objective 4.  I have all necessary literature to identify the specimens collected and to search for published records from GSMNP and access to the Smithsonian Institution insect collection to search for material collected in GSMNP.

By working with the Coleoptera TWIG leader I will inventory, document, and georeference these insects in GSMNP and address Science Plan themes 2, 3, and 4.  Volunteers and schools will be involved with the project, being trained in field collecting and specimen sorting.  I have experience in training nonprofessionals through work with the Instituto Nactional de Biodiversidad, the Arthropods of La Selva Survey, and the Beetles of Eastern Neck Island.  The training of students and volunteers not only meets Science Plan theme 5 but is critical to the success of the proposal.
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Budget


As a self-employed entomologist I am without an institutional salary or support other than personal funds so I am requesting funds at half my normal hourly rate to cover some of my time spent in developing training materials, training, field work, specimen processing, and specimen identification.

Total funds requested


250 hours@ $20.00/hour= $5000.00

In-kind Support

I am requesting funds at one-half my normal hourly rate so that half of my time will be as a volunteer.  Also, I will be providing our own transportation during the project.  My wife is my partner and an experienced field biologist and will be accompanying me on the field work and training sessions, and will be volunteering all of her time.  I also have access to the insect collection and Automontage System at the Smithsonian Institution to take the photographs needed for the training materials.


Value of time and transportation:



C. L. Staines time:
250 hours @ $20.00/hour= 
$ 5000.00



S. L. Staines time:
200 hours @ $20.00/hour= 
$ 4000.00



1700 miles @ $0.365/mile= 



$   620.50



Total Value





$ 9,620.50
Project Period

1 May to 1 December 2004.

Award Information

Checks and documents should be made to C. L. Staines and mailed to:

C. L. Staines

3302 Decker Place

Edgewater, Maryland 21037

