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Description
Eastern red cedar, a weedy native tree, is aggressively invading upland grasslands and savannahs from stream valleys and draws along the Niobrara River.  It is believed that the diversity of grassland birds and small mammals decrease in these habitats as cedar density increases.  The University of Nebraska-Lincoln (UNL) and NPS staff will conduct an investigation of the grassland/cedar plant community and grassland birds and small mammals to determine:

1.  The extent and distribution of red cedar on the property.

2.  The species and relative densities of birds and small mammals that are currently living in the red cedar-dominated habitats with specific emphasis on grassland birds and Bailey’s eastern woodrat, a state-sensitive species.

3.  Strategies to remove red cedar while maintaining some appropriate woodrat habitat.

4.  Development of a habitat management plan to promote grassland birds and woodrat while controlling red cedar invasion.

NPS and UNL will develop a habitat management plan following a literature survey and an investigation of current grassland bird and small mammal habitat availability and population sizes.  The Nature Conservancy will mechanically remove red cedar from 5-10 acre plots within the Niobrara Preserve.  Re-growth of cedar in areas of previous removal will be quantified to determine optimal frequency of prescribed burns to maintain grassland and/or savannah habitat.

NPS and UNL will develop wildlife habitat associations in three habitat types throughout the Niobrara Valley Preserve (previously cleared red cedar habitat, current red cedar habitat scheduled for removal during the project, and upland grassland/savannah habitat) to determine the use of various habitats by our target species.  Vegetation information will be gathered on each study plot to estimate canopy cover in forested areas, vertical and horizontal vegetation structure, and vegetation density and composition.  GIS analyses will also be incorporated to analyze animal habitat preferences.  This information will be used to determine management actions needed to maintain sensitive species diversity and occurrence, and to maintain several significant ecosystem types along the Niobrara National Scenic River.

Justification
The Niobrara National Scenic River (NIOB) includes part of the 56,000-acre Niobrara Valley Preserve, which has 22,000 acres of grasslands (including tallgrass prairie and sandhills dune prairie), several forest types (coniferous woodland, oak woodland, northern springbranch canyon forest), and 25 miles of river front managed by The Nature Conservancy.  During recent decades of low fire occurrence, portions of these forests, especially eastern red cedar, have intruded into upland grasslands on the Preserve.  The goal of the Preserve is to maintain diversity of regional biological resources by adapting land management practices to environmental conditions.  Present land management consists of rotational grazing of cattle and bison, prescribed burns, and noxious weed control.

In much of the Nebraska Sandhills, a combination of fire, grazing, and lack of an available seed source prevent the spread of pioneering tree species such as red cedar.  Therefore, maintaining a grassland habitat is not a significant management problem.  However, in the Scenic River corridor, juxtaposition of forest and grassland ecosystems creates the potential for transition zones to spread.  The intrusion of red cedar into grassland ecosystems poses a management problem throughout NIOB.    

The Niobrara Valley Preserve is currently carrying out a management objective to remove red cedar to restore former grassland habitats in the upland Niobrara Valley.  Post-harvest prescribed burns (Griebel et al. 1998) are used to maintain grasslands and prevent the regrowth of red cedars and other woody vegetation.  Maintenance of grassland habitat will restore the near-river areas to their original vegetative state.  However, forest habitat is limited to the Niobrara valley.  Expansion of forest habitat has likely enhanced populations of forest-dependant animal species (e.g., birds, small mammals).  This project’s goal is to determine if red cedar removal may be harmful to forest-dependant species in NIOB. 

Harvest of eastern red cedar and other woody vegetation, prescribed burning of restored grassland areas, and monitoring of wildlife represent specific goals to be include in Resource Management and Fire Management plans for NIOB.  We propose to evaluate these management goals by using populations of small mammals (eg., mice, voles, shrews) and songbirds as bioindicators of habitat change.  Because of their ability to move and rapidly colonize areas, birds are excellent bioindicators of changes in habitat.  Small mammals may be the most important component of forested and grassland ecosystems because of their consumption of primary production (plants) and because they represent the prey base for the ecosystems.  In addition to Bailey’s eastern woodrat, the deciduous forests of the Niobrara represent potential edge-of-range habitat for the eastern chipmunk; the Niobrara Valley also provides habitat for the olive-backed pocket mouse.

Data can be used to focus conservation efforts on particular habitat types used by grassland birds and small mammals on state and private property tracts throughout the river valley.  Habitat and animal species data will be synthesized to aid in the development and refinement of the management plans for other agencies–for example, the Nebraska Game and Parks Commission is currently developing a state-wide Comprehensive Management Plan.  Significant findings will be published in a scientific journal, and several paper and poster presentations will be given at professional meetings.

Scientific merit of this project rests firmly on the need for assessment of red cedar removal at NIOB.  In addition, the presence of animal species of concern (grassland birds and a state-sensitive woodrat) indicate the need to evaluate the response of bird and mammal species to the red cedar removal.  Without this project, the effects of approved habitat restoration techniques for wildlife will remain unknown, forcing NPS managers to make management decisions without scientific data for support.

Measurable Results
Through a partnership with the University of Nebraska-Lincoln, a habitat management plan will be developed to address the removal of red cedar, an invasive species.  This project will enhance base-line inventories established for both birds and mammals in the Niobrara National Scenic River.  Recent avian studies have been conducted on the Preserve, but they did not examine the effects of habitat manipulation; rather, they were partial observation and identification counts.  This study will help to document avifauna responses to habitat restoration, and to determine if other factors are contributing to the decline or steady increase of bird species due to these changes.  The middle Niobrara Valley is the only area in Nebraska where Bailey’s eastern woodrat occurs.  In 1982, a study was done on the woodrat documenting occurrence on the Preserve; however since that time no comprehensive study has been conducted to document the effects of habitat management on the species.  

This study is a joint project with The Nature Conservancy and the National Park Service.  The proposed study should result in advanced training in wildlife management and techniques for students at the University of Nebraska-Lincoln.  It will enable NIOB to begin monitoring park vital signs on a long-term basis, and several Park Service goals will be met including Native Species of Concern, Vital Signs, and Natural Resource Inventories.  The Nature Conservancy will meet their Site Conservation Plan objective of obtaining up-to-date information related to small mammals on the Preserve.  Upon completion of the project, manuscripts will be prepared and submitted for publication in scientific journals and presentations at scientific meetings.  

APPROACH 
(CARMEN–this section is just for your information if you need to add anything to the proposal–I don’t see a place to put it in the format that you used last time)

We propose to use an experimental monitoring approach to assess the effects of restoring grassland habitat through red cedar removal on the Niobrara Valley Preserve.  Restoration strategies are in place, and red cedar removal is already in progress through successive harvests over time.  More cedar harvest is planned for 2004 and 2005.  Our research will take advantage of this staggered implementation, which creates a landscape matrix of restored grasslands, recently harvested habitat, and soon-to-be harvested habitat.  

During summer 2004, we will establish study plots (500 m x 500 m) in the following areas: (A) red cedar habitat cleared in 2003, (B) red cedar habitat scheduled to be cleared in fall 2004, (C) red cedar habitat scheduled to be cleared after the study (after fall 2005), and (D) grassland habitat with no recent intrusion of red cedar (see Table 1).  Each habitat (treatment) will be represented by 3 replicate study plots, for a total of 12 study plots among the 4 treatment types.  Within habitat types, we will randomly select areas to be used as study plots.  On each study plot, we will monitor the bird and small mammal populations.  Because we are interested in movement of individuals between study plots and habitat types, we will ensure that study plots are located within an area that will allow movement of birds and small mammals to be detected.  

Table 1.  Experimental design of treatments (“cleared” refers to red cedar habitat that has been cleared; “red cedar” refers to habitat that is dominated by red cedar; “grassland” refers to habitat with no recent intrusion of red cedar).  Letters in treatment column correspond to text, above.

	Treatment
	2004
	2005


	A
	cleared
	Cleared


	B
	red cedar
	Cleared


	C
	red cedar
	red cedar


	D
	grassland
	grassland


Bird monitoring.–On each study plot, we will randomly establish 2 monitoring points, 250 meters apart.  We will conduct bird observations from these points.  We will estimate species richness and density of focal species using DISTANCE methods (Buckland et al. 1993).  Birds will be monitored in the early mornings during the breeding season (late May to mid-July), and each point will be surveyed at least 10 times during this period.

We will supplement our survey data with mist netting to capture secretive species.  We will use USFWS aluminum bands to identify individuals.  Captured birds will be banded,  identified to species, sexed, aged (adult or juvenile), assigned a capture location using GPS receivers, and released.  Mist netting data will also be used to monitor movement between habitat areas, between seasons and within breeding seasons.  We will place 15-m mist nets at 20-m intervals along a line between the 2 monitoring stations.  Mist netting will be conducted in the early morning or late afternoon/evening during the breeding season.  

Small mammal monitoring.–At the avian monitoring stations, we will establish a trap web (Buckland et al. 1993) for small mammal capture.  We will place Sherman traps along the trap web, at 20-m intervals, with the farthest trap 100 m from the center of the trap web.  The trap web will consist of 8 “spokes”, for a total of 41 traps per web.  Traps will be run in week-long trapping sessions, separated by 2-3 weeks.  Traps will be checked from 0700 to 1000.   Each monitoring station will be trapped at least 3 times during the summer.  We will use PIT (passive integrated transmitters) tags, placed sub-cutaneously, to mark small mammals.  Captured small mammals will be tagged, identified to species, sexed, aged (adult or juvenile), assigned a trap location using GPS receivers, and released.  We will target Bailey’s eastern woodrat, a state sensitive species (S2).  

Vegetation analysis.–Quantifying the vegetation structure in the study plots will be critical to any management recommendations.  We will select a subset of the small mammal trapping locations at each monitoring station to use for vegetation analysis.  At each trap site, we will measure forest canopy cover, as well as vertical and horizontal structure of vegetation less than 2 m in height.  We will use a concave densiometer to estimate canopy cover and a 10-factor prism to estimate basal area of trees over 2 m in height.  We will measure height and density of vegetation using a 1-m visual obstruction pole (Robel et al. 1970).  Vegetative composition will be measured by estimating percent coverage of shrubs, forbs and grasses within a 20 cm x 50 cm rectangular frame placed on the ground at the same sampling point (Daubenmire 1959).  

Analysis.–We will compare the species richness and density of the bird and small mammal communities among study sites.  Species information will be reported for monitoring purposes and state-wide inventory information.   We will use DISTANCE methods for bird surveys and trap webs for small mammal trapping, which will allow the estimation of animal densities (Buckland et al. 1993).  We will also use mark-recapture data and program MARK (White and Burnham 1999) to estimate population size and/or weekly and annual survival rates of individuals in each habitat.  We will use mark-recapture data to monitor movements of individuals between habitats.  Potentially, multi-strata models might be used to estimate inter-habitat movement and survival probabilities for individuals in the 4 habitat types, using program SURVIV (White 1983).

We will use GIS databases on ArcView ® to (1) determine habitat associations for species of concern, and (2) analyze movement of marked animals throughout our study plots.  Use of GPS receivers during the project will provide coordinates of study plots, marking locations, and recapture locations of animals that can be added to the GIS database.  We will also use GPS to determine boundaries of harvested areas during the project.

Our experimental design has three benefits:  

First, our replicated design will ensure that the study spans a large spatial area along the Niobrara Valley.  As such, it should be representative of the Niobrara Valley, and will provide inventory and management guidelines that can be applied to the region as a whole. 

Second, we will be able to use the grassland and ‘never harvested’ red cedar areas as controls in our test of the effect of the management objective.  Habitats cleared after the first summer can be used as a before/after comparison, when aligned with controls.  We would expect to see densities of bird and small mammals remain relatively constant in grassland control areas.  Densities in forested control areas might be expected to increase as individuals disperse from harvested areas to find suitable habitat.  

Third, habitats cleared the summer before the project began will provide a time reference, as the grassland is restored during the project.  We will then be able to monitor the colonization of grassland habitats 1 year and 2 years after red cedar harvest.  Our experimental design should be able to demonstrate the changes in community structure after red cedars are removed and a grassland habitat is restored.    

PROJECT TIME LINE
January 2004
• Graduate student begins on preliminary funding.





• Harvest of red cedars begins on portion of study plots (treatment “A”, see table 1).

Spring 2004

• GIS data set built for study area, using Univ. Nebraska’s GIS lab.




• Study plots located, experimental design in place.

May-July 2004
• First study season.  Vegetation survey, small mammal trapping, bird capture and surveys.

August 2004

• Harvest of red cedars begins on portion of study plots (treatment “B”, see table 1).

Fall 2004

• Analysis of preliminary data.

May-July 2005
• Second study season.  Small mammal trapping, bird capture and surveys, vegetation survey.


Fall 2005

• Analysis of final data.




• Finish GIS analyses.

Summer 2006
• Submit final report.




• Prepare publications for refereed journals.

