
 
Canebrake and Bottomland Forest Management to Improve Habitat Quality for Understory Bird 
Species of Greatest Conservation Need 
 
 
Although some forest management may benefit understory birds of conservation concern in the 
Southeast, there is no consensus on what specific prescriptions may be employed to reverse declining 
population trends of these species. We propose to monitor the response of the avian community both 
before and after the implementation of experimental, replicated management alternatives. Here, we 
request funding for the pre-manipulation-stage sampling of managed forest stands that will allow us to 
asses the benefits of management prescriptions to several species of Conservation Need.        
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A. Funding Priorities.  This project primarily addresses the funding priority to implement habitat 
management on both canebrakes and bottomland forests to develop suitable habitat that would 
enhance populations of several forest avian species of Greatest Conservation Need. Specifically, we 
propose to implement experimental burning and bush-hogging treatments to declining canebrakes 
and monitor the responses of the vegetation and forest avian species.  Secondly, we propose to 
implement a replicated, full-scale manipulative study with the collaboration of all key land-
management agencies in Arkansas to test the effects of proposed forest management prescriptions 
on Swainson’s Warblers (Limnothlypis swainsonii) and associated avian species of conservation 
concern. Thus, this project specifically integrates the Arkansas Wildlife Action Plan with land-use 
and natural resource management by multiple agencies, including the Arkansas Game and Fish 
Commission (AGFC), U.S. Fish and Wildlife Service (USFWS), and U.S. Forest Service (USFS). 
This proposed project emphasizes the clearly-stated principle of the Arkansas Wildlife Action Plan 
of Adaptive Management, whereby agencies, in close collaboration with researchers, implement 
management that is evaluated by accurate monitoring and this information will then feedback to 
adjust future management actions. Although we will sample all forest species of birds in our 
managed and control plots, this project should specifically benefit Swainson’s Warblers, Hooded 
Warblers (Wilsonia citrina), Kentucky Warblers (Oporornis formosus), Cerulean Warblers 
(Dendroica cerulea), and White-eyed Vireos (Vireo griseus).   

 
Swainson’s Warblers are uncommon and local throughout their breeding range, and are recognized 
as a species of conservation priority throughout the Southeast (e.g., Hunter et al. 1993, Peters 1999, 
Hunter and Collazo 2001, La Sorte et al. 2007).  This species has a Partners in Flight priority 
conservation score of 20, and only Ivory-billed Woodpecker (Campephilus principalis) and 
Bachman’s Warbler (Vermivora bachmanii) are ranked as higher conservation priorities in the 
Mississippi Alluvial Valley (Partners in Flight 2007). The global population for Swainson’s 
Warbler is estimated at 84,000 birds, while the population of Cerulean Warbler, a species that has 
recently been the subject of much conservation attention, at 560,000 birds (Rich et al. 2004).  

 
Moreover, all of the focal species involved in this study, Swainson’s Warblers, Hooded Warblers, 
Kentucky Warblers, Cerulean Warblers, and White-eyed Vireos are high-profile species of 
substantial interest to birdwatchers and wildlife observers. Our past research on Swainson’s 
Warblers has received strong support from local Audubon groups and birdwatchers, and national 
attention from conservation and scientific organizations. This proposed management extension of 
the original Swainson’s Warbler project will likely attract additional national and local interest and 
will further publicize and raise the profile of the Arkansas Action Plan with elected officials, 
interested parties, and the general public.       

 
B.  Ecoregion. This research and management project will be conducted in the Mississippi Alluvial 
Plain ecoregion.  Specifically, we propose to work in the White River National Wildlife Refuge 
(WRNWR), the St. Francis National Forest (SFNF), and Trusten Holder Wildlife Management 
Area (THWMA) in Arkansas, Desha, Lee, Monroe, and Phillips counties, primarily in high and low 
Mississippi River bottomland forest habitat.   
 
C.  Methods.  As part of our research on Swainson’s Warbler habitat use and demography since 
2004, we have produced results that are useful for making management predictions for a range of 
understory-dependent bird species of conservation concern (Anich 2008, Benson 2008, Brown et al. 
in press).  Like several other species of conservation concern, Swainson’s Warblers are dependent 
on densely-vegetated forest understories and appear to have a preference for cane (Arundinaria 
giganiea) dominated habitats (Bednarz et al. 2005); this structure is associated with increased 
habitat occupancy, smaller home-range size, and is selected for nest sites by Swainson’s Warblers 
(Anich 2008, Benson 2008).  However, to test our predictions and determine optimal management 
strategies for these understory-dependent bird species, a manipulative management approach is 
needed.  

 



We propose to evaluate different management approaches through two manipulative experiments.  
The first is a small-scale management experiment to evaluate cane response to burning and bush-
hogging.  This experiment will consist of four replicated 0.5–1.0 ha plots of four different 
treatments: (1) a control with no burning or bush-hogging, (2) a burn treatment, (3) a bush-hogging 
treatment, and (4) a treatment with bush-hogging followed by a burn.  Within each of these plots, 
we will establish 10 permanent vegetation sampling points, where we will sample aspects of 
understory structure, including cane density and height, three times per growing season.  We will 
also sample birds using point counts four times during the breeding period.   

 
For our second, full-scale experiment, we propose to implement manipulative treatments for bird 
species of Greatest Conservation Need.  In order to increase light penetration and stimulate growth 
of a dense understory, we will work with the AGFC, USFWS, and USFS to implement three 
different treatments: (1) a control with no harvesting, (2) a group-selection treatment with matrix 
thinning, and (3) a shelterwood treatment.  We will focus these treatments on ~20-ha stands or plots 
within stands in relatively high-elevation forests that contain relatively sparse cane growth.  The 
group-selection treatment will consist of 0.5–1.0 ha patch cuts, comprising about 25% of each 20-
ha stand, with thinning to 70% canopy closure in the matrix.  The shelterwood treatment will 
consist of thinning to about 50% canopy closure throughout each unit.  These treatments will be 
implemented in a randomized block design with one stand of each treatment at four different 
locations (total = 8 manipulated and 4 control stands) 

   
While working with cooperators to apply treatments, we will evaluate bird responses for 2 years 
prior to implementation.  We will assess both numerical and demographic responses of bird species 
through (1) point counts in treated and control stands, and (2) nest searching and monitoring.  In 
each stand, we will establish four or five point count sampling stations and repeat counts four times 
during each breeding season (Hamel et al. 1996).  We will record all individuals identified by sight 
or sound and place individuals into 10-m distance categories.  To account for variation in detection 
probability between species and treatments, we will analyze data for relatively common species 
with program DISTANCE (Buckland et al. 2001), and use occupancy modeling for rare species 
(MacKenzie et al. 2005).  Because demography may be a better indicator of habitat quality than 
density or presence of individuals of a species, we will also search stands for nests throughout each 
breeding season in order to determine reproductive productivity.  We will focus our efforts on 
understory-nesting species and will monitor nests every 1–4 days to determine nest fate, number of 
fledged young, and intensity of Brown-headed Cowbird (Molothrus ater) parasitism.   

 
To evaluate changes in habitat structure and composition with treatments, we will establish 12 
permanent 0.04 ha sampling plots in each managed stand.  We will randomly select three plots 
within each point-count radius and sample habitat structure using a modified BBIRD protocol 
(Martin et al. 1997).  Likewise, we will sample habitat around the nests of the most-commonly 
found species (e.g., Swainson’s Warblers, Hooded Warblers, Kentucky Warblers) to investigate 
links between habitat structure and reproductive performance.  
 
This proposal addresses the pre-treatment portion of our longer-term plans to monitor the response 
of bird species of Greatest Conservation Need to forest management.  Our larger goals include 
monitoring these treatment stands using the same methods at our permanent plots for 2 years 
immediately after treatments, then again 8-9 years after treatments and 12-13 years after treatments.  
Although we expect rapid responses by some understory-dependent species, we predict a positive 
response by Swainson’s Warblers between 8 and 13 years after management.                                                                   

 
D. Measurable Products.   Results will be summarized in one annual report after the 2010 field 
season and one final report  completed in early 2012 after all field data are collected (after the 2011 
field season) and the analyses are completed.  Electronic files of all the raw bird and vegetation data 
will be provided to all the management personnel of all participating agencies, the AGFC, USFWS, 
and USFS. The data will also be presented during at least four state and national scientific 



meetings. In addition, the data and analyses will be included as part of a M.S. thesis and Ph.D. 
dissertation of two students that will coordinate this study.  Finally, the results will be reported in a 
peer-reviewed scientific journal and made available to all land management agencies and 
organizations in the Southeast.   
 
E. Existing Resources.  The Avian Ecology Laboratory at Arkansas State University contains a 
variety of basic field supplies (e.g., binoculars, spotting scopes, compasses, flagging) which are 
available to the field team upon initiation of this study.  Also, the lab contains an up-to-date 
network of computers with state of the art statistical and GIS software (e.g., SAS, DISTANCE, 
ArcGIS).  The lab is also typically staffed with 10 or more experienced graduate and undergraduate 
students with extensive training in bird identification, avian ecology, statistical analyses, GIS 
analyses, and field sampling techniques.  This existing knowledge and experience base assists in the 
undertaking and adaptive refinement of newly initiated projects.  For this project, we have 
provisionally formed partnerships with management biologists in the AGFC (specifically Andy Van 
Horn, Jane Anderson, Dave Luker, and others), the USFWS (specifically Steve Reagan, Dennis 
Sharpe, and others) and the USFS (specifically John Crockett, Kathryn Furr, Ralph Odegard, and 
others).  All parties are enthusiastic about implementing this adaptive management study.   

 
Long-term continuation of the management and monitoring aspects of this project will be the joint 
responsibility of the management agency biologists and the lead Principal Investigator (J. Bednarz).  
Data collected in this first stage will represent pre-management data.  Bednarz will be responsible 
for submitting follow-up proposals to support the collection of bird and habitat response to 
management data.  Specifically, the tentative plan would be to conduct monitoring after the 
implementation of management in 2012 and 2013 to document the immediate effect on the avian 
community and habitat, which will represent the second 2-yr study interval of this study.  Then, we 
tentatively plan to request funding to support 2-year sampling efforts at 8–9 years and 12–13 years 
post-management. However, these latter two windows of sampling do not need to follow this 
proposed schedule precisely; implementing these sampling efforts within 1–2 years of the proposed 
schedule should be adequate to determine the response of the avian community and habitat to the 
management. Thus, there is some flexibility programmed into the post-management portion of this 
project that will allow us to accommodate changing priorities related to available funding.  Specific 
agency managers in charge of the experimentally-managed and control stands will be responsible 
for overseeing that management prescriptions are followed adequately and that stands are protected 
from anthropogenic disturbances during the post-management sampling period.  

 
F.  Budget: 24 months (1 January 2010 to 31 December 2011)* 

  
Salary and benefits  $126,586 

                 Travel       28,800                 
           Supplies         4,250                 

 Total operating expenses $ 159,636 
 Indirect costs            15,964 
 Total Costs                $175,600 
 
 Amount requested from SWG        $87,800 
 Cash match from AGFC (nongame – J. Anderson)   30,000 
 In-kind match from ASU          57,800 
 Total funds requested                   $175,600 
 
*A 6-month project extension would be required to allow us to implement this proposed project in the 
spring and summer of 2010 and 2011, and to prepare a final report at the end of 2011.  
 
 
 



Qualifications: 
 
James Bednarz, Ph.D., Professor of Wildlife Ecology, will manage the overall project and work 
closely with graduate students coordinating the field portion of this project. Jim will work with students 
in developing field data collection protocols, collecting the data, participating in the analysis and 
interpretation of the data and contributing to the writing of the report.  Jim Bednarz has conducted 
research on six continents for over two decades emphasizing avian population ecology and 
conservation.  Most of this work has been focused on birds of prey, woodpeckers, game birds, and 
songbirds.  Topics of research have included effects of habitat and landscape fragmentation and other 
human activities on migratory bird population demography, impacts of hydroelectric development on 
wetland areas and wildlife, radiotelemetry and habitat use studies on a variety of wildlife species, 
development of endangered species conservation plans, completion of site suitability analyses (e.g., 
Mexican wolf), design of mitigation plans for habitat and wildlife populations, and basic questions 
about avian ecology.  Jim has published 38 journal articles or monographs, provided 6 contributions to 
books, 10 papers to conference proceedings, 4 published book reviews, and completed 55 funded 
project reports.  
 
 
T.J. Benson, Ph.D., Post-doctoral Research Associate, has studied Swainson’s Warbler habitat use 
and ecology since 2004 for his Ph.D. degree (2008). T.J. will continue to work closely with Bednarz 
and recruited students on project implementation including, but not limited to, study design and data 
analysis.  T.J. received his B.S. in biology from the University of Iowa, M.S. from Iowa State 
University in ecology and evolutionary biology, Ph.D. from Arkansas State University in environmental 
sciences.  He has 9 years of bird research experience and 3 research publications on bird conservation 
and management.     
 
Ph.D. and M.S. Students.  Students will be recruited if funds are awarded.  Students will be competent 
ornithologists and analytical biologists, with previous B.S. and M.S. degrees in Wildlife Biology or 
Ecology, and with experience and interest in avian sampling, analytical techniques, and conservation 
science.  
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