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Abstract:
Prescribed burning on lands in the United States has been going on for decades but little is known about its effects on forest communities.  Burning in many deciduous forests is being implemented to improve oak regeneration.  Only a few studies to date have examined the effects of prescribed burning on bird and amphibian populations in deciduous forests.  However, most of these studies have only examined the direct effects of small-scale, short-term prescribed burning.  This study will examine the long term indirect effects of large-scale prescribed burning on the relative abundance, species richness, density, and breeding activity of birds (particularly neotropical migrants) and amphibians (particularly terrestrial salamanders).

Background:
Statement of Issue-

Populations of forest birds, particularly neotropical migrants, have been declining in recent years.  Many of these bird species rely upon large areas of forest and require certain forest structural features, specifically large trees, dense understory vegetation, or deep leaf litter which are used for foraging, cover, and nest building (Artman et. al. 2001).  Fires, depending upon their intensity, may modify the structure of forests, especially the understory and affect the bird communities.

Populations of amphibians have also been in decline.  This study will focus on terrestrial salamanders, frogs, and toads, all of which require deep leaf litter and moist conditions to survive.  Prescribed burning may reduce the amount of leaf litter, woody debris, and cause temporary dry soil conditions on sites.  This may reduce the numbers of terrestrial amphibians on those sites.

On many lands in the United States neotropical migrants and amphibians are management priorities.  Although the effects of prescribed burning on birds and amphibians has been investigated in the past, very few studies have examined the changes in the bird and amphibian communities more than a year or two after burns.  Size, intensity, seasonality, and date of last burn will be taken into account when determining the effects on the study populations.  By calculating relative density, species abundance, and species richness for the study populations we can compare burned sites to unburned sites.

Literature Summary-

Fire to Increase Oak Regeneration
Abrams (1992) stated, that after the time of settlement in the U.S. the number of eastern forests dominated by oaks decreased due in part to changes in the fire regime.  The presence of oak species is often associated with periodic fires and oak dominance in presettlement times may have been the result of Indian burning practices and other disturbances.  However if sites are burned too frequently or too infrequently oaks will not prosper (Abrams 1992).  In many forests oaks are being replaced by other species even though there are oak seedlings in the understory.  Oaks are shade-intolerant and when fires occur they tend to create openings which allow more opportunities for oak seedlings to make it into the overstory.  The regeneration layers of many oak forests are now dominated by later successional species.  The presence of oaks in late successional forests is probably limited to sites which have extreme edaphic or climatic conditions or sites that have periodic fires (Abrams 1992).

Effects of Prescribed Burning on Birds

In recent years biologists have noticed a decreasing trend in the populations of many forest birds.  One of the possible causes for these declines is fragmentation and loss of habitat used for breeding in North America (Franzreb and Rosenberg, 1997).  The group of birds known as neotropical migrants has suffered some of the largest declines.  Franzreb and Rosenberg (1997), pointed out that declines in forest quality may be playing more of a role in the declines than the total amount of area that’s forested.  The species of birds that have shown the most serious declines are ground nesters, species that prefer dense understories, and those that require forest openings.  After a prescribed fire in Hoosier National Forest in northern Indiana it was found that ground and shrub-nesting migrants and residents were less abundant in the burned sites as compared to unburned sites (Aquilani et al.  1998).  It was also found that the nest success rate of forest birds in the burned sites was almost half that of the unburned sites.  However, this study only examined the effect of burning on birds for two years after the burn and only one burn site and one control site were sampled.
Effects of Prescribed Burning on Amphibians
Amphibians require moist, cool conditions; deep leaf litter; and plenty of cover objects such as rocks and woody debris (Heyer, et al. 1994).  Many studies have looked at how fire affects herpetofauna, however most of these studies have been in areas that have a regular fire regime.  The effects of prescribed burning on herptofauna in deciduous forests, especially terrestrial salamanders, are virtually unknown (Ford et al. 1999).  Although fires tend to reduce the amount of woody debris and leaf litter on the forest floor, a study done in a central Appalachian deciduous forest found that there were significantly more amphibians in burned areas than unburned (Kirkland et al. 1996).  However, only one burn of 9 ha. was considered in the study which only lasted for 78 days after the burn.  Russell et. al (1999) stated that more studies need to be done on how prescribed burning affects herpetofauna in areas where fire is a less dominant disturbance; studies should consider the combined effects of fire frequency, intensity, and seasonality; and the indirect effects of fire on species occurrence and population size.

Scope of Study-
This study will be conducted in Mammoth Cave National Park located in western Kentucky.  

Intended Use of Results-
Although all our study sites are located within Mammoth Cave National Park we anticipate that managers of Parks/Refuges within the same habitat and/or region of the U.S. will be able to use the results from this study to better manage for birds and amphibians.  The final report of the project will include advice to managers on burning practices relative to birds and amphibians.  Nothing of commercial use will be derived from this study.

Objectives:

1) To establish whether habitat characteristics (e.g. canopy cover, %shrub, %forbs, amount of leaf litter, etc…) of burned and unburned plots differ and how these characteristics change over time.

2) To determine whether the species richness, relative abundance, density, and breeding success of birds differ in burned versus unburned plots over time.

3) To determine whether the species richness, relative abundance, and density of amphibians differ in burned versus unburned plots over time.

4) If the above factors are different in burned versus unburned plots, we will identify the characteristic(s) of burns (e.g. size, intensity, frequency, seasonality, ect…) that are associated with a change in bird and amphibian populations.

Methods:

Description of Study Area-
The study area will be within Mammoth Cave National Park in western Kentucky.  We will be conducting research in the burned sites and some unburned control sites.  We will make sure that none of our activities is done within high visitor use areas or interferes with the public.

Procedures-

To examine the effects of prescribed burning on birds we will conduct fixed-radius point counts in burned and unburned areas
.  Habitat characteristics (e.g. canopy cover, %shrub, %forbs, amount of leaf litter, and dominant species in the overstory and understory)  will be recorded at each count point as well as species of bird, sex if it can be determined, and distance from observer.  Common birds that presumably breed within the study areas will be observed for extended periods to document breeding activity such as nest building, courtship displays, and pairing.  For each burn site we will record the intensity, season of burn, size, and date of last burn.  All parts of the study as they relate to birds will be observational in nature.

To estimate the species richness, relative abundance, and density of amphibians we will conduct quadrat searches in burned and unburned areas.  Heyer et al. 1994, claims that this technique is sufficiently reliable in providing the above information on amphibians and causes minimal disturbance to habitat.  This method involves laying out a series of squares (8x8m) and thoroughly searching the area for amphibians by lifting up rocks, woody debris, and some leaf litter and removing the animals.   Animals will be identified to species and measurements will be taken on length, sex, weight, behavior, and substrate from which the animal was collected.  Afterwards the animals will be placed under the same rock, piece of woody debris, or patch of leaf litter from which they were collected.  All efforts will be made to leave the area as we found it.

It may be necessary to track movements of amphibians traveling into burned areas.  In this event we will erect pitfall and funnel trapping arrays and drift fences.  Pitfalls will be 2-stacked #10 metal cans buried to their rims in soil.  Funnel traps consist of cylindrical fine meshed (e.g. window screen) wire traps with inverted funnels directing animals into the holding cylinder and preventing escape.  Funnel traps will be placed against aluminum metal flashing to capture larger species directed by the leads and covered and filled with natural vegetation to minimize exposure to the elements.  Amphibians that travel across the landscape and encounter the array are deflected by the metal flashing until they get to the can, into which they fall, or the funnel traps.  Pitfall and funnel arrays will be checked early in the morning each day that they are opened, and closed and covered when not in use.  Movements will be assessed in the general population by recapture of marked individuals.  All amphibians captured in the traps will be identified, marked for individual recognition with traditional techniques (e.g. toe clipping for frogs, toads, and salamanders, Ferner 1979) and released at the trapping location.  Recaptures of marked animals will help delineate mobility and site fidelity.  

Collections- 

No live animals will be removed from the study sites.  We estimate that approximately 900 amphibians (total for all species per field season) will be captured, measured, and released at the site they were initially found.  If inadvertent animal casualties are experienced due to trapping, they will be prepared as scientific specimens and deposited with the vertebrate collection in the Department of Forestry and Natural Resources at Purdue to serve as voucher specimens.  If the park would prefer deposition within a park collection, we will comply.  No endangered or threatened species will be captured.

Analysis-
Standard statistical tests will be implemented to analyze the data using SAS.

Schedule-
Field work will take place over the course of two field seasons.  The first field season will last from approximately May 12 – August 16, 2003 and the second season from mid-May through mid-August 2004.

Budget-

	Description
	First Field Season
	Second Field Season
	Total

	Personnel (Field Technician)
	$4,080 
	$4,080 
	$8,160 

	Employee Benefits - Technician
	$412 
	$412 
	$824 

	Supplies and Equipment
	$500 
	$500 
	$1,000 

	Travel Domestic
	$1,500 
	$1,500 
	$3,000 

	OH - MTDC (indirect costs)
	$1,688 
	$1,688 
	$3,376 

	Total:
	$8,180 
	$8,180 
	$16,360 


*See NPS Assistance section on page 7.
Products

Publications and Reports-
We plan to publish this study in a peer-reviewed journal.

Collections-
Any specimens that die as a result of trapping will be designated as voucher specimens.  They will be fixed in a solution and deposited in the Forestry and Natural Resources vertebrate collection at Purdue and documented using NPS standards.  If the park would prefer deposition within a park collection, we will comply.  
Data and Other Materials-
Data may be used in presentations at professional meetings.  Maps will also be produced that show where the study plots were located.  A copy of the data will reside at Purdue University and the NPS (Mammoth Cave National Park).  We will be happy to provide a copy of any of the materials used in this study to the park.
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Qualifications
See curriculum vitas attached at the end of the proposal.

Supporting Documentation and Special Concerns
Safety-
Field workers may be exposed to poison ivy, stinging nettles and other plants that cause temporary skin rashes in susceptible people.  Field sites are also likely spots for ticks and chiggers.  Field workers are trained at the start of the season to recognize noxious plants and the dangers of ticks with regards to Rocky Mountain spotted fever and Lyme disease.  West Nile virus has been reported in this region and field techs will be advised to use insect repellent and wear clothing that protects exposed skin.  Two poisonous snakes are found in the park, Northern Copperhead and Timber Rattlesnake.  It is doubtful that field techs will come across them, however techs will be advised to use caution when in habitats that the snakes are found.  Snake-bite kits will be provided.
Access to Study Sites-
Any sites that are not accessible by road will be accessed on foot.  We anticipate visiting sites six days a week during the field season.

Use of Mechanized and Other Equipment-
Flagging will be left in the field from the beginning of the first field season through the end of the second field season to mark the quadrats and plots.  Small stakes, put no more than four inches into the ground may be used to mark plots (one stake per plot) and stay in the ground till the end of the second field season.  If funnel and pitfall traps are used they will be left in the field throughout each field season and removed between seasons.

Chemical Use-
N/A

Ground Disturbance-
No digging will be involved with this study unless pitfall traps are used.  Pitfall traps are about 9 inches in diameter and are buried one foot into the ground and will be placed in burned and control areas.  Small rocks, woody debris, and some leaf litter will be lifted up, amphibians removed, and the cover objects returned to their original position.  All efforts will be made to leave sites in the same condition as they were found.

Animal Welfare-
PACUC approval form will be mailed to Mammoth Cave National Park along with a copy of the Kentucky Wildlife Collections permit.
NPS Assistance-
We would like to request that Mammoth Cave provide housing for a graduate student and one or two technicians as well as office space.  Maps and GIS layers would help in locating sites for the study.  If an NPS vehicle were available this would greatly reduce the transportation costs (see Budget).  If Mammoth Cave National Park can provide at least one, preferably two interns to help with field work it would greatly cut the cost of the project.  We have initiated discussions with Mark DePoy (Chief of Science and Resource Management) regarding getting inkind services in regards to lodging, office space, travel, and field help.

Wilderness ‘Minimum Requirement’ Protocols-      
N/A
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Synergistic activities

Co-authored white paper on use of population viability analysis, Society for Conservation Biology.


 Published 2002.

Participant and co-leader (with Dr. H. Ronald Pulliam) of workshop on spatially explicit population


models in ecology.  Resulted in 1995 Special Feature series in Ecological Applications.

Organized (with Dr. John Kilgo) symposium on the interaction between land management and long-term


research.  Resulted in monograph in Studies in Avian Biology series, published 2000.

Member, Avian Conservation Committee, American Ornithologists’ Union.

Member, Editorial Board, Conservation Biology.
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Affiliations

Virginia State Chapter of The Wildlife Society, 2000.

Indiana State Chapter of The Wildlife Society, present

The Wildlife Society, present

Virginia Tech Wildlife Society, 1998 – 2001; Virginia State Representative, 2000

Related Experience

Research
Wildlife Technician, South Carolina Waterfowl Association (Sept. – Nov. 2001)

Helped with the wood duck program; installed, maintained, and checked wood duck boxes on private land; and scheduled times to meet with landowners.

Wildlife Technician, Dept. of Fisheries and Wildlife Sciences, Virginia Tech (May – Aug. 2001)

Participated in a project on the effects of different silvicultural cuts on amphibian numbers and movement; sampled terrestrial salamanders (both day and night); sampled aquatic amphibians and their larvae; building, set up, and checking funnel, pit fall, and tree traps; set up a database of study data and used a GPS unit and software to make maps of the study plots

Wildlife Technician, Department of Biology, University of Maryland (May – Aug. 2000)

Participated in a project on the effects of pesticides on birds in orchards; mist netted and took blood samples and foot washes from birds; identified, sexed, and aged birds.

Wildlife Intern, Pocosin Lakes National Wildlife Refuge (May – Aug. 1999)

Sexed, aged, and banded wood ducks; checked and maintained wood duck boxes; set up and shot rocket nets; built a swan coral and duck swim-in traps.

Teaching
Teaching Assistant, Department of Forestry and Natural Resources, Purdue University (Present)

Assisting with teaching one laboratory section of a course on wildlife habitat management; grade tests, quizzes and assignments; advised undergraduate students during office hours.
Laboratory Assistant, Dept. of Fisheries and Wildlife Sciences, Virginia Tech (Aug.– Dec. 2000)

Helped with teaching one laboratory section of a course called Wildlife Techniques; answered any questions the students had.

