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STATEMENT OF WORK
Title:
Inventory of Macrofungi in the National Capital Region

Summary:

We propose 1) to assess what is known from the literature about the macrofungi of the parks, 2) identify extant collections, 3) to design inventories for each park with advice and input from park personnel, and 4) to conduct the actual inventory using a combination of forays and permanent plots of a multiple-year period.  Annual reports with species lists, digital photos, and quantitative information will be submitted.  Materials suitable for park use (information and photos) will be made available to each park and to the National Capital Region, National Park Service.  Voucher specimens will be deposited at the US National Fungus Collection.  Results of this work will be disseminated through publications and presentations to both scientific and non-professional audiences.

Background:

The basic goal of the NPS biological inventory program is to provide park managers with comprehensive, scientifically-based information about the nature and status of selected biological resources occurring within park boundaries in a form that increases its accessibility and utility for making management decisions, for scientific research, and for educating the public.  The inventories will also lay the groundwork necessary for park managers to develop effective monitoring programs and to formulate effective management strategies for resource management and protection.

Identifying and monitoring indicators of ecosystem health and threats to natural resources are goals of the National Capital Inventory and Monitoring Network to aid in the protection of natural resources and landscape in National Capital Region parks.  Consisting of eleven National Parks, the National Capital Region parks represent approximately 80,000 acres in an increasingly developed area of the eastern United States.  Inventories that discover what organisms are present in the parks are a critical step in any conservation program.  Long-term monitoring of environmental indicators using repeatable, scientific protocols can detect changes in these natural resources to provide information about trends in important ecological resources and trigger conservation action.  The data sets generated by long-term monitoring are valuable resources that can support conservation actions and education, as well as serving as a basis for collaborative relationships among the National Capital Network and other organizations.

Approach:

Macrofungi comprise a very large group of organisms and are relatively poorly known.  Macrofungi tend to occur in patchy distributions, making sampling problematic.  Good species lists (presence / absence data) for a location typically come from forays where many people scan and collect from large areas on a single day.  While forays can assess the species in an area, they can have their own biases. Some fungi are more conspicuous or attractive to human searchers.  Forays are inevitably limited to species that happened to be fruiting on that date.  Systematic plot-based sampling results in the opposite tradeoff.  Less space is covered by sampling permanent plats, but sampling can occur repeatedly to give some idea of variation through time.  Plot-based sampling has been used quite successfully to survey macrofungi in Indiana Sand Dunes National Lakeshore (Schmidt, Murphy, and Mueller, 1999).

We believe that these two approaches, forays and plots, are complementary.  The use of both methods will allow us to document the occurrence of the species of macrofungi in the parks.  Along with the forays, the plots will yield quantitative information about the distribution and relative abundance of these species.  In order to yield results with adequate depth of information, we propose limiting this project to four sites.  These sites will need to be sampled over the course of multiple years during the major fruiting period since many fungi fruit sporadically.  This knowledge and standardized methods can form the baseline for further monitoring at the four parks investigated here and for other parks in the National Capital Region.

Penn State Mont Alto is well suited for conducting inventory and monitoring of macrofungi in the National Capital Region.  The two principal investigators both are active mycologists.  Students and amateur mycologists from the region will aid our efforts.  The campus is located near several of the parks, making the repeated visits required for intensive sampling both possible and cost-effective.

Sites:

Antietam National Battlefield (www.nps.gov/anti) is managed within the historical context of General Robert E. Lee's first invasion of the North in September 1862 during the Civil War.  The 1,318 ha park is located in the heart of Maryland surrounded by rolling hills dotted with farm fields and pastures reminiscent of the day of the battle.  Patches of forests, open meadows, croplands, and karsts are found within the park.  Efforts are ongoing to return this park to the vegetation patterns extant at the time of the battle.  Assessment and monitoring of macrofungi through time as vegetation patterns change would be of value historically and scientifically.  Many remediation efforts focus on vegetation without tracking changes in other components of the biota.

Catoctin Mountain Park (www.nps.gov/cato) originated as a Recreation Demonstration Area (RDA) under the National Industrial Recovery Act of 1933.  Catoctin was transferred to the National Park Service in 1936.  The park encompasses 2,336 ha of forested landscape located in the mountains of the Catoctin Ridge in the north-central portion of Maryland.  Unique geological formations consisting of metamorphic sandstone and greenish-gray cliff-forming metabasalts occur in the park.  Mushroom hunters visit Catoctin Mountain.  This history may make some information available to us about the fungi in the park.  This public interest will also mean that better information about the fungi will be very useful to NPS personnel.

The Chesapeake and Ohio Canal National Historical Park (www.nps.gov/choh) stretches along the Potomac River for 297 km from Washington, D.C. to Cumberland, MD. The park's 7,788 ha cut through four geographic provinces and include riparian and upland habitat. Legislation signed in 1924 set aside portions of this land to preserve forests and natural scenery.  The park also contains caves, mines, and abandoned railroad tunnels.  The C&O Canal is used extremely heavily by a wide variety of people. Inclusion of some information about macrofungi likely to be seen along the canal path would be a valuable addition to the park resources.

Prince William Forest Park (www.nps.gov/prwi) is centered around the Quantico Creek watershed, which drains into the nearby Potomac River.  Because the park includes two physiographic provinces (Piedmont and Coastal Plain) and lies in the transition zone between northern and southern climates, it exhibits a wide range of habitats and vegetative communities.  It is now the only natural area in the National Park System that contains a significant expanse of Piedmont Forest.  The park contains several rare communities including a seepage swamp and remote stands of eastern hemlock that contains old growth specimens.  As a park located in a transition zone, Prince William Forest Park may be a site exceptionally rich in macrofungi. This site also includes habitats distributed very widely in the mid-Atlantic region. Inventories here will be relevant to a wide geographic area.

Methods:

Plots will be located within selected habitats of each park after consultation with park staff.  Specific plot sizes and arrangements will be determined after a literature search and consultation with mycological colleagues.  In particular, we wish to consult with Gregory Mueller, the principal investigator for the Indiana Sand Dunes National Lakeshore (Schmidt, Murphy, Mueller, 1999); Jean Lodge (Lodge and Cantrell, 1995); and Orson Miller (Bills, Holtzman, and Miller, 1986) for advice.  So little is known about macrofungal communities that very little plot-based work has been undertaken and published.  These mycologists can help us shape our protocol to make the best use of our efforts.

Forays will not be open-ended searches.  Instead, we will give searchers detailed directions.  We will start individuals from specific locations (based on GPS) and send them in specific directions from that point using a random number table of compass bearings.  Searchers will travel a pre-determined distance, collecting fungi from within a specified distance (approximately arm’s length on either side) along a straight transect.  Specimens from plots and forays will be collected.  Each specimen shall receive a uniquely numbered data tag upon which the searcher can record location, date, searcher identification, and notes.  Digital photos will be taken routinely and labeled with specimen numbers. 

Specimens shall be returned to Penn State Mont Alto for sorting, identification, and drying.  Vouchers and specimens that require extensive work for identification will be dried and retained.  Redundant specimens, once identified, will be discarded.  We fully expect to send some specimens out for identification to specialists in particular groups of macrofungi.  New species are fairly likely to be discovered as part of this project.  Voucher specimens will be deposited with the US National Fungus Collection in Beltsville, MD.  Data (specimen number, date collected, location collected, notes, and identity) will be entered into a data file. Location information will be linked with vegetation and habitat information available from the parks’ GIS.

Key Personnel:

Dr. Lauraine Hawkins, Assistant Professor, Penn State Mont Alto, 208 Sci/Tech Bldg., Mont Alto, PA 17237; Phone (717) 749-6237; Fax (717) 749-6069; LKH1@psu.edu.  Principal Investigator.

Dr. Elizabeth Brantley, Instructor, Penn State Mont Alto, 209 Sci/Tech Bldg, Mont Alto, PA 17237; Phone (717) 749-6200; Fax (717) 749-6069; eab8@psu.edu.  Co-Principal Investigator

Dr. Amy Rossman, Research Leader, USDS-ARS, Systematic Botany and Mycology Laboratory, Rm 304, B011A, 10300 Baltimore Ave., Beltsville, MD 20705; Phone (301) 504-5364; Fax (301) 504-5810; arossman@nt.ars-grin.gov.  Cooperator.

Schedule:
Fall 2004

1) Initiate literature search.  This step will continue through the 2004-2005 year.

2) Assess collections made from each locale.  This step will continue through the 2004-2005 year.

a) Contact mycologists and herbaria in the region for information.  Visit if necessary.

b) Contact local clubs affiliated with the North American Mycological Association (NAMA).  These non-professional mycologists often have extensive information on the sites from which they collect.

3) Make initial visits to each park to speak with park managers.

a) Obtain information on the park's general situation and resources, including a summary of any previous biological inventories conducted in the park.

b) Determine if there are park-specific objectives for the current inventory, including species and habitats of special concern (including sound justification for why more detailed information is needed for these species) and key management issues relating to biological resources in the parks.

c) During the initial visits, conduct preliminary transects to gather initial specimens.

Summer-Fall 2005 (sampling year 1)

1) June-July 2005: Locate the permanent plots using GPS technology.

2) July-September 2005: Begin recurring surveys and collections from permanent plots. Each plot should be collected 3 times during this period.

3) July-September 2005: Organize and host forays attended by NAMA members and/or by PSU students. Each park should have one foray during this time period.

4) July 2005-July 2006: Pursue taxonomic identifications requiring specialists. Lay groundwork for 2006 forays. Work with parks to provide them information in its most useful form.

Summer-Fall 2006 (sampling year 2)

1) July–September 2006: Repeat collections from permanent plots and host forays as described above.

2) July-December 2006: Pursue taxonomic identifications requiring specialists. Work with parks to provide them information in its most useful form.

Products:

1) A species list will be compiled based on the literature and collections search of what has been found or may be expected to occur in the parks.

2) Detailed plans with locations for sampling will be created based on contact with park personnel will allow us to focus on areas of special interest as well as locating typical habitats.

3) Preliminary transects will allow us to gain specimens for some early identification work and to test our methods.  Contact with local NAMA clubs will be critical to gain information from their experiences in the area and to lay the groundwork for later forays.

4) Results from each season will be compiled into annual reports.  These will include species lists and digital photos based on both the foray and the permanent plots.  Some specimens will have to be sent to specialists for identification.  This report will include quantitative information based on the plots.

5) Information will be entered into NPSpecies, Biodiversity Data Store, Species-New-To-Science, and any other appropriate databases.

6) Voucher specimens will be deposited with Amy Rossman, Director of the National Fungus Collection, USDA, Beltsville, MD.

7) Information suitable for use in brochures or web materials for each park will be provided.

8) A final report will compile species lists and quantitative information about macrofungi in these parks.

9) Results will be presented at professional and/or NAMA-affiliated meetings and published in appropriate outlets.

10) Voucher specimens will be permanently deposited with the US National Fungus Collection where they will be accessible to scientists world-wide.
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Budget:
Salary

   L. Hawkins, PI
$ 29,000

   E. Brantley, Co-PI
18,000

   Wage Technicians
19,200

Fringe Benefits

   L. Hawkins (26.4%)
7,656

   E. Brantley (26.4%)
4,752

   Wage Technicians (8%)
1,536

Equipment
4,000

Travel
18,494

Supplies
4,000

Vouchering
1,000

Subcontract (GIS)
3,000

Total Direct Costs
110,638

Indirect Costs (17.5% CESU)
19,362

Total Requested From NPS
$ 130,000

LAURAINE K. HAWKINS

208 Sci/Tech Bldg., Penn State Mont Alto , Mont Alto, PA  17237

LKH1@psu.edu, ph: (717) 749-6237 fax: (717) 749-6069
EDUCATION

Ph.D. Biology, University of New Mexico, Albuquerque, NM 

Dissertation title: Banner-tailed kangaroo rats and fungi:  A possible vertebrate-fungus mutualism.  Supported by NSF Dissertation Improvement Grant and NSF Predoctoral Grant Fellowship award.
B.S. Biology, Virginia Tech, Blacksburg, VA

CURRENT POSITION

The Pennsylvania State University, 1992


Assistant Professor, Division of Biology, Penn State Mont Alto.  Member, PSU graduate faculty.  Member, PSU Interdepartmental Graduate Program in Ecology.

Current Teaching:  

Biology 220W Populations & Communities

Biology 240W Structure & Function of Organisms

Biology 110: Concepts and Biodiversity

Biology 129: Mammalian Anatomy

Community First Aid and Safety

Honors Program Coordinator (Commonwealth College & Schreyer Honors College, 2000-)

RECENT PUBLICATIONS
Hawkins, Lauraine. December 2003. Bringing Indoor Air Quality into Your Classes. Inoculum 54(6):1-3.
Hawkins, L.K. 1999. Microfungi associated with the banner-tailed kangaroo rat. Mycologia, 91(5):735-741.

Hawkins, L. K. 1996. Burrows of  kangaroo rats are hotspots for desert soil fungi. Journal of Arid Environments, 32:239-249.

Hawkins, L. K. 1996. Does variation in resource use influence mold communities? Mycological Society of America.

Hawkins, L. K. 1995. Do competitive interactions and abiotic conditions shape a fungal community? Mycological Society of America. 

Hawkins, L. K. 1995. Kangaroo rats and molds: mutualists or competitors? Invited seminar, Department of Biology, Georgia Southern University.

Northup, D. E., D. L. Carr, M. T. Crocker, L. K. Hawkins, K. I. Cunningham, P. Leonard, and W. C. Welbourn. 1994. Biological investigations in Lechuguilla Cave. NSS Bulletin 56:54-63.

Hawkins, L. K. 1994.  Are kangaroo rats fungal mutualists? Invited seminar, Department of Biology, Virginia Tech.

Hawkins, L. K. 1994. A possible mutualism between microfungi and seed-hoarding rodents. Invited symposium presentation in "Ecology and evolution of fungal interactions."  Fifth International Mycological Congress. 

Hawkins, L. K. 1993. Mold communities of burrows of the banner-tailed kangaroo rat versus the surrounding arid grassland. Mycological Society of America.

Hawkins, L. K. and P. F. Nicoletto. 1992. Kangaroo rat mounds structure spatial organization of ground-dwelling desert animals. Journal of Arid Environments, 23:199-208.
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ELIZABETH ANN BRANTLEY

209 Sci/Tech Bldg., Penn State Mont Alto, Mont Alto, PA  17237

eab8@psu.edu; 
ph: (717) 749-6200 fax: (717) 749-6069

EDUCATION

Ph.D. Plant Pathology, The Pennsylvania State University, University Park, PA 

M.F. Forest Resource Management, School of Forestry and Environmental Studies, Duke University, Durham, NC

B.S. Biology, Stetson University, DeLand, FL

PROFESSIONAL EXPERIENCE

Instructor, Forest Technology, Penn State Mont Alto. August 1997 to present
Current courses: Intro. to Forestry, Dendrology, Forest Ecosystem Protection, Silvicultural Practices, Intro. to Wildlife Management, Forest Products Industry Tour, Forest Harvesting and Operations

Past courses: Elements of Project Supervision, Forest Fire Technology, Forest Valuation, Microcomputers in Forestry, Forest History, Advanced Forest Insects and Diseases, Field Studies in Ecology, Intro. to Harvesting, Intermediate Harvesting Practices, Forest Management Practices. 

Recipient of Penn State Mont Alto Excellence in Advising Award 2003-04.

Teaching Assistant, Diseases of Forest & Shade Trees, Dept. of Plant Pathology, Penn. State University. Spring 1997
Teaching Assistant, Forest Pathology, Dept. of Plant Pathology, Penn. State University. Spring 1996
Instructor, Forest Insects and Diseases, School of Forestry, University of Montana, Fall 1995
Plant Pathologist, Forest Health (Forest Pest Mgmt), USDA Forest Service, Asheville, NC. May 1992 - August 1994
Provided technical assistance and training to federal and state organizations. GS-0434-11

RECENT POSTERS AND PUBLICATIONS
Hawkins, L.K. and E.A. Brantley.  2002.  Bring a microbe to class!  Mycological Society of America. Poster presentation. Annual MSA Meeting, Portland, OR.

Kuhns, L.J., D.D. Davis, and E.A. Brantley.  2002.  ‘Mulch’ ado about nothing?  Grounds Maintenance 37(3):24-32.
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Brantley, E.A., D.D. Davis, and L.J. Kuhns.  2001.  Biological control of the artillery fungus, Sphaerobolus stellatus, with Trichoderma harzianum and Bacillus subtilis.  J. Env. Horticulture 19(1):21-23.

Brantley, E.A., D.D. Davis, and L.J. Kuhns. 1997. What is Growing in My Landscape Mulch?  The Pennsylvania State University.  U.Ed. AGR97-27.  10M197KBO

Brantley, E.A., R.L. Anderson, and G. Smith. 1994. How to identify ozone injury on Eastern forest bioindicator plants.  Protection Report R8-PR 25. Atlanta, GA: U.S. Department of Agriculture, Forest Service, Southern Region and Northeastern Area.

