
Symposium 4 
Golden-winged Warbler Conservation and Management 

Conveners H. M. Streby, D. A. Buehler and D. E. Anderson 
 

10:00 • Buehler, Streby, Andersen 

Welcome, explanation of the symposium, and introduction to Golden-winged Warblers. 
DAVID A.BUEHLER, Univ. Tennessee, Knoxville, TN, HENRY M. STREBY, Univ. California, Berkeley, CA, and 
DAVID E. ANDERSEN, US Geol. Surv., Minnesota Coop. Fish & Wildl. Res. Unit, Dept. Fish., Wildl. & 
Conserv. Biol., Univ. Minnesota, Minneapolis, MN. 

Henry Streby (moderator) will introduce the symposium and give a general outline of the day, and 
then introduce David Buehler. Dr. Buehler will give a general introduction to the Golden-winged Warbler, 
the GWWA Working Group, and the impetus of the Studies in Avian Biology volume. Dr. Buehler will 
cover a broad introduction to the species so subsequent speakers can concentrate on their research 
during the limited speaking time. 

10:15 • Will, Rosenberg, Buehler, Thogmartin, Chandler 

Range-wide distribution and population status of Golden-winged Warbler. 
TOM WILL, US Fish & Wildl.Serv., Minneapolis, MN, KENNETH V. ROSENBERG, Cornell Lab. Ornith., Ithaca, NY, 
DAVID A. BUEHLER, Univ. Tennessee, Knoxville, TN, WAYNE THOGMARTIN, US Geol. Surv., Upper Midwest 
Environ. Sci. Center, La Cross, WI, and RICHARD CHANDLER, US Geol. Surv., Patuxent Wildl. Res. 
Center, Laurel, MD. 

With an estimated breeding population in 2010 of 210,000 pairs, the Golden-winged Warbler is 
among the most vulnerable and steeply declining of North American passerines. Its breeding distribution 
has been highly dynamic, with populations expanding and then contracting over the past 150 yr in 
response to regional habitat changes, interactions with closely related Blue-winged Warblers, and possibly 
climate change. Since 1966, the population has declined by 2.6%/yr. Range-wide surveys and other 
breeding records since 2000 documented hybrids and mixed Golden-winged/Blue-winged populations in a 
zone at roughly 44E N latitude from Minnesota to n. New York, as well as surrounding the now-disjunct 
band of steeply declining Golden-winged Warbler populations in the Appalachians from s. New York to n. 
Georgia. Phenotypically pure Golden-winged populations occurred north of this hybrid zone and in the 
Cumberland Mountains region of West Virginia and Tennessee, at higher elevations in Pennsylvania, and 
in w. North Carolina. Population modeling predicts a further decline to roughly 37,000 individuals by 2100, 
with the species likely to persist only in Manitoba, Minnesota, and possibly Ontario. Recent wintering 
ground surveys show highest numbers in Honduras, Nicaragua, and Costa Rica, but fewer than expected 
in Colombia; winter distributions may have shifted as breeding distributions moved north. Conservation of 
this species may rely on protection or management of "safe haven" breeding sites where Golden-winged 
Warbler persist in sympatry with Blue-winged Warbler with limited or no hybridization, as well as protection 
of mid-elevation tropical forests in Central and South America. 

10:45 • Crawford, Rohrbaugh, Roth, Lowe, Barker Swarthout, Rosenberg 

Influences of landscape-scale habitat and climate on range-wide distribution of breeding Golden-winged 
and Blue-winged Warblers. DOLLY CRAWFORD, Mohave Community Coll., Kingman, AZ, RON 
ROHRBAUGH, Cornell Lab. Ornith., Ithaca, NY, AMBER ROTH, Michigan Tech. Univ., Houghton, MI, JIM 
D. LOWE, SARA BARKER SWARTHOUT, and KENNETH V. ROSENBERG, Cornell Lab. Ornith. 

Understanding a species’ landscape-scale habitat associations is critical in interpreting many 
facets of its ecology and behavior, and in conservation planning and policy. We examined the 
distributions of Golden-winged and Blue-winged warblers as a function of physiographic and climatic 
variables. A dataset of 31,555 “recent” (1998 - 2010) occurrence points for the two species was collected 
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from five primary sources and analyzed at range-wide, regional (Great Lakes and Appalachian), and 
sub-regional (focal area) scales. These occurrence data were modeled with 16 variables related to 
temperature and precipitation, land cover characteristics, and elevation. Environmental parameters 
related to warbler distributions were modeled using an ensemble forecasting approach. The model with 
the highest level of support was calculated as the un-weighted, average probability distribution from 
among four models with the highest AUC and kappa criteria. This mean model was then used to project 
the species’ distribution. At the range-wide scale, the distribution model with the highest support included 
land cover and climate predictors such as percent deciduous and coniferous forest, percent cropland, 
percent human development, vegetation height, and maximum summer temperature. In general, we 
found Golden-winged Warblers tended to occupy habitat that is cool and dry, at moderate to high 
elevations (~330 - 762 m) and composed of at least 50% deciduous forest. There were negative 
associations with coniferous forest, row-crop agriculture, and human development. In the Appalachian 
region, elevation was the most important predictor of distribution with Golden-winged Warbler occupying 
higher elevations compared to Blue-winged Warbler. 

11:00 • Roth, Pugh, Crawford, Rohrbaugh, Barker Swarthout, Lowe 

Quantifying forest lands as Golden-winged Warbler breeding habitat in the US. 
AMBER ROTH, Michigan Tech. Univ., Houghton, MI, SCOTT A. PUGH, US Forest Service, Houghton, MI, 
DOLLY L. CRAWFORD, Mohave Community College, Kingman, AZ, RON W. ROHRBAUGH, SARA BARKER 
SWARTHOUT and JIM D. LOWE, Cornell Lab. Ornith., Ithaca, NY. 

Conservation actions for the Golden-winged Warbler include increasing the quantity and quality of 
habitat on the breeding grounds. In the Golden-winged Warbler Status Review and Conservation Plan, 
acreage goals for current and future Golden-winged Warbler breeding habitat were generated from an 
algorithm based on population estimates rather than from actual land cover data. In contrast, the current 
study used the detailed and nationally consistent forest data inventoried by the US Forest Service, Forest 
Inventory and Analysis program (FIA). The FIA dataset is the most reliable rangewide data available for 
tracking habitat acreage and trends. We focused our analysis on inventoried forest land suitable to 
Golden-winged Warbler which excludes some suitable habitat such as abandoned farmland and fields, 
reclaimed minelands, and wetland shrub habitats. We estimated current breeding habitat on forest lands 
in the US based on landscape-scale criteria known to influence Golden-winged Warbler occurrence, 
specifically forest cover and stand composition. Within these landscapes, we estimated potential habitat 
acreage based on hardwood-dominated forest stands and suitable habitat acreage based on the subset of 
seedling-sapling size-classes. FIA data generated larger suitable habitat acreage estimates than reported 
in the conservation plan. We differentiated habitat quality within suitable habitat based on retained 
green-tree attributes within seedling-sapling stand size-classes. Despite the recent trend toward increased 
usage of green-tree retention in forest management, nearly 60% of current hardwood-dominated 
seedling-sapling acreage is lower quality breeding habitat with no large retained hardwood trees. 

11:15 • Terhune, Buehler, Aldinger, Bakermans, Confer, Larkin, Loegering, Percy, Roth, Smalling 

Effects of Golden-winged Warbler habitat management on other avian species. 
THERON TERHUNE, Tall Timbers Res. Sta., Tallahassee, FL, DAVID A. BUEHLER, Univ. Tennessee, Knoxville, TN, 
KYLE ALDINGER, West Virginia Coop. Fish & Wildl. Res. Unit, West Virginia Univ., Morgantown, WV, MARJA 
BAKERMANS, Indiana Univ. of Pennsylvania, Indiana, PA, JOHN CONFER, Ithaca Coll., Ithaca, NY, 
JEFF LARKIN, Indiana Univ. of Pennsylvania, JOHN LOEGERING, Univ. Minnesota, Minneapolis, MN, 
KATIE PERCY, Univ. Tennessee, Knoxville, TN, AMBER ROTH, Michigan Tech. Univ., Houghton, MI, and 
CURTIS SMALLING, North Carolina Audubon Soc. 

A long recognized ecological tenet of birds is their association with particular habitat types and 
interspecific associations among different species. Interspecific associations of species transpire when 
the co-occurrence of two or more species are more or less likely than expected due to chance alone. 
Species association, in either the positive or negative direction, can also occur as a direct consequence of 
biotic interactions such as mutualism, competition and predation. Positive interspecific associations 
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provide a practical case for the use of indicator and sensitive species to dictate broad-scale habitat 
management with the intent to benefit a broader ecological community. The Golden-winged Warbler 
provides a classic example where identification of positive interspecific associations can champion 
resources of various species and target management to benefit the larger ecosystem. We used a 
Bayesian clustering technique to determine positive or negative species association of >75 birds species. 
The Golden-winged warbler positively co-occurs with numerous other songbirds suggesting that they are a 
good candidate for consideration as a flagship and umbrella species. We impute that where effective 
habitat management produced quality breeding grounds for Golden-winged warblers these same areas 
yield profitable habitat for many other species of equal concern. As such, dedicated habitat management 
for Golden-winged warblers will contribute to the restoration of a diminishing ecosystem and promote 
biodiversity conservation. 

11:30 • King, Chandler, Smalling, Will 

Non-breeding Golden-winged Warbler habitat: status, conservation, and needs. 
DAVID KING, Univ. Massachusetts, Amherst, MA, RICHARD CHANDLER, US Geol. Surv., Patuxent Wildlife Res. 
Center, Laurel, MD, CURTIS SMALLING, North Carolina Audubon Soc., and TOM WILL, US Fish & Wildl. Ser., 
Minneapolis, MN. 

Anecdotal reports as well more recent quantitative findings suggest Golden-winged Warblers are 
most abundant in mid-elevation moist forests. They appear to be tolerant of moderate levels of 
disturbance, inhabiting both primary and secondary forest, however their occupation of agricultural 
habitats such as shade coffee is contingent on the presence of nearby forest habitat. Recent trends in 
deforestation in Latin America offer gloomy prospects for the future of Golden-winged Warbler habitat in 
the region in the short term. Nevertheless, recent innovations in agroforestry practices offer potential tools 
to conservationists for restoring and maintaining habitat for Golden-winged Warblers. One example is 
Integrated Open Canopy Coffee, in which coffee is grown with sparse or not shade adjacent to forest 
patches of equivalent size, furnishing all the benefits trees in shade coffee do (e.g., fertilization from leaf 
drop, protection from wind and erosion), yet not imposing the low yields and certification costs associated 
with shade coffee. In addition to promoting the conservation of forest habitat required by Golden-winged 
Warblers and other species, this system increases income to farmers by increasing yields as well as 
providing carbon credits for conserved forest. Increased income to farmers is important because recent 
findings also indicate deforestation rates in Central America are inversely proportional to socioeconomic 
development. Future work will be directed at implementing IOC coffee across the non-breeding range of 
the Golden-winged Warbler, as well as developing other strategies (e.g., processing coffee with renewable 
energy) to decrease rural poverty for the benefit of both humans and birds alike. 

11:45 • Bennett, Roth, Bump 

Habitat associations of the Golden-winged Warbler in Honduras. 
RUTH BENNETT, AMBER ROTH and JOSEPH BUMP, Michigan Tech. Univ., Houghton, MI. 

The global population of the Neotropical migrant Golden-winged Warbler has declined steadily 
over the past 50 yr. While factors influencing this decline have been well researched on the breeding 
grounds, little is known about the distribution and habitat requirements of this warbler in its non-breeding 
range. Recent efforts to quantify non-breeding habitat requirements have focused on the area from 
Nicaragua to Colombia and Venezuela, though the species’ winter range extends as far north as the 
Yucatan Peninsula, Mexico. To address the gap in knowledge from the northern portion of the 
non-breeding range, we conducted point-count surveys at 140 locations, targeting Golden-winged 
Warblers in Honduras during the winters of 2011 - 2012 and 2012 - 2013. Our results show that in the 
northern portion of the non-breeding range, Golden-winged Warblers occupy habitats previously 
considered to be suboptimal, including pine-oak forest and semi-deciduous broadleaf forest. We also 
observed marked spatial segregation between sexes, with male detection frequency peaking at 
mid-elevation broadleaf forest and female detection frequency peaking in lower, drier forest types. These 
results demonstrate the need to consider the entire non-breeding range in research efforts to inform 
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conservation planning, as Golden-winged Warbler habitat associations vary across the non-breeding 
range. 

1:30 • Terhune, Buehler, Aldinger, Bakermans, Confer, Larkin, Loegering, Percy, Roth, Smalling 

Golden-winged Warbler breeding habitat selection at nest-site and territory scales. 
THERON TERHUNE, Tall Timbers Res. Sta., Tallahassee, FL, DAVID A. BUEHLER, Univ. Tennessee, Knoxville, TN, 
KYLE ALDINGER, West Virginia Coop. Fish & Wildl. Res. Unit, West Virginia Univ., Morgantown, WV, MARJA 
BAKERMANS, Indiana Univ. of Pennsylvania, Indiana, PA, JOHN CONFER, Ithaca Coll., Ithaca, NY, 
JEFF LARKIN, Indiana Univ. of Pennsylvania, JOHN LOEGERING, Univ. Minnesota, Minneapolis, MN, 
KATIE PERCY, Univ. Tennessee, AMBER ROTH, Michigan Tech. Univ., Houghton, MI, and CURTIS 
SMALLING, North Carolina Audubon Soc. 

Avian habitat selection occurs at multiple spatial scales to incorporate essential life history 
requirements of a given species. Golden-winged Warbler breeding habitat is characterized by largely 
forested landscapes containing natural or anthropogenic disturbance elements which maintain forest 
conditions in early stages of succession. Golden-winged breeding habitat occurs in a variety of settings, 
ranging from shrub swamps and forest swamps in the upper Great Lakes, to regenerating forests 
following timber harvest, to grazed pastures, and to reclaimed lands following mining toward the 
southeastern portions of their range. We sought to identify the structural components of Golden-winged 
habitat by measuring habitat characteristics across seven study sites which spanned the breeding range 
of the species. We measured habitat at the nest-site scale with a series of nested plots characterizing 
herbaceous vegetation (grasses and forbs), woody shrubs and saplings, and overstory trees. We 
measured similar parameters within territories on plots located along transects which spanned the 
territory. We used conditional logistical regression to identify which parameters appeared to be important 
in habitat selection and simple saddlepoint approximation (SSA) to aid in management interpretation of 
important parameters for each study site. Study site was an important determinant for which parameters 
were significant in habitat selection, although selection for most parameters was consistent across several 
if not all of the sites. The amount of woody cover at the nest-site scale was consistently important across 
sites, although not always in the same direction. Grass and forb cover, cover in Rubus spp. brambles, 
and vegetation density were also identified as important components of Golden-winged nest-site habitat. 
Based on SSA, thresholds for these parameters have been identified to aid in designing habitat 
management prescriptions to promote creation or restoration of Golden-winged habitat. 

1:45 • Aldinger, Terhune, Buehler, Bohall Wood, Bakermans, Confer, Flaspohler, Larkin, Loegering, 
Percy, Roth, Smalling 

Golden-winged Warbler nesting ecology and productivity: a range-wide assessment. 
KYLE ALDINGER, West Virginia Coop. Fish & Wildl. Res. Unit, West Virginia Univ., Morgantown, WV., THERON 
TERHUNE, Tall Timbers Res. Sta., Tallahassee, FL, DAVID A. BUEHLER, Univ. Tennessee, Knoxville, TN, PETRA 
BOHALL WOOD, US Geol. Surv., West Virginia Coop. Fish & Wildl Res. Unit, West Virginia Univ., MARJA 
BAKERMANS, Indiana Univ. of Pennsylvania, Indiana, PA, JOHN CONFER, Ithaca College, Ithaca, NY, 
DAVIDFLASPOHLER, Michigan Tech. Univ., Houghton, MI, JEFF LARKIN, Indiana Univ. of Pennsylvania, 
JOHN LOEGERING, Univ. Minnesota. Minnesota, MN, KATIE PERCY, Univ. Tennessee, Knoxville. TN, 
AMBER ROTH, Michigan Tech. Univ., and CURTIS SMALLING, North Carolina Audubon Soc. 

The loss of early-successional breeding habitat in North America has proven detrimental to 
numerous Neotropical migratory bird species, including Golden-winged Warblers. Despite attempts to 
restore early-successional habitats, many of these species continue to decline range-wide. 
Understanding how nest survival and productivity are linked to habitat parameters is critical to the 
successful development of conservation strategies. Range-wide spatially explicit information is warranted 
to best guide management and recovery efforts. We quantified reproductive success of Golden-winged 
Warblers and factors limiting success at a range-wide scale. We estimated daily survival rates (DSR) on 
multiple sites located in 6 different states (TN, MN, NC, NY, PA, WI, and WV) and evaluated competing 
models in nest survival across sites based on various spatial and temporal factors using the nest survival 
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model in program MARK. Model selection, using Akiake’s Information Criterion (AIC), identified site, year, 
nest height and grass cover as strong explanatory values for nest survival. Nest survival (range: 0.42 - 
0.82) varied by site and year and was inextricably linked to habitat quality. The proportion of grass cover 
was a strong indicator of nest success; DSR remained consistent up to 40% grass cover, then steeply 
declined above that threshold. Measures of productivity such as clutch size varied more as a function of 
year than site. Habitat management efforts for Golden-winged Warblers that result in a balance of habitat 
components (e.g., amount of grass and woody cover) will optimize breeding productivity. 

2:00 • Frantz, Aldinger, Duchamp, Simmons, Nuttle, Larkin, Vitz, Bohall Wood 

Space and habitat use by breeding Golden-winged Warblers in the central Appalachian Mountains. 
MACK W. FRANTZ, Indiana Univ, of Pennsylvania, Indiana, PA, KYLE ALDINGER, US Geol. Surv., 
West Virginia Coop. Fish & Wildl. Res. Unit, West Virginia Univ., Morgantown, WV, JOSEPH DUCHAMP, 
THOMAS SIMMONS, TIMOTHY NUTTLE, JEFFERY LARKIN, Indiana Univ. of Pennsylvania, ANDREW 
VITZ, Powder Mill Nature Preserve, Rector, PA, and PETRA BOHALL WOOD, US Geol. Surv., West 
Virginia Coop. Fish & Wildl. Res. Unit, West Virginia Univ. 

Although spot-mapping is an effective method for delineating core breeding territories, a recent 
radio telemetry study in Minnesota found that male Golden-winged Warblers frequently left their 
spot-mapped territories. We compared differences in space and habitat use of individual male 
Golden-winged Warblers that were monitored using both spot-mapping and radio telemetry in 
Pennsylvania and West Virginia. We recorded 629 telemetry observations among 22 male 
Golden-winged Warblers in Pennsylvania and 496 telemetry observations among 8 males in West 
Virginia. Telemetry delineated use areas (100 and 50% MCPs) were larger than spot-mapped territories 
with 39% of telemetry locations outside of the spot-mapped territory and up to 1.5 km away. Telemetry 
use areas overlapped several spot-mapped territories, however spot-mapped territories overlapped little 
with each other. More telemetry locations were in mature forest compared to spot-mapped locations. 
Although the exact motive for a Golden-winged Warbler to leave its spot-mapped territory is unknown, 
observations suggest foraging, extra-pair copulation, and reconnaissance for post-breeding movement as 
possible motives. Sapling abundance was greater in telemetry use areas (mean 22.5 ± 2.1) than in 
spot-mapped territories (mean 11.8 ± 1.9) in Pennsylvania. In managed grazing lands in West Virginia, 
tree abundance was greater in telemetry use areas (31.4 ± 7.1) than in spot-mapped territories (5.8 ± 3.6). 
Results from our study areas with low territory densities support those reported for a high-density 
population in Minnesota. Thus, spot-mapping alone does not completely reflect Golden-winged Warbler 
space and habitat use and misses the importance of mature forest in proximity to spot-mapped territories. 

2:15 • Streby, Peterson, Andersen 

Golden-winged warbler post-fledging habitat use and survival in the western Great Lakes region. 
HENRY M. STREBY, Univ. California, Berkeley, CA, SEAN M. PETERSON, Minnesota Coop. Fish & Wildl. Res. 
Unit, Univ. Minnesota, Minneapolis, MN, and DAVID E. ANDERSEN, US Geol. Surv., Minnesota Coop. 
Fish & Wildl. Res. Unit. 

Information about songbird fledgling survival and habitat associations is important for 
understanding seasonal productivity and for developing appropriate management recommendations. We 
monitored Golden-winged Warbler (GWWA) fledgling movements and survival daily from fledging until 
independence from adult care, and we recorded habitat characteristics at multiple special scales for each 
fledgling location at 2 study sites in central Minnesota and 1 site in se. Manitoba. We modeled fledgling 
survival (logistic exposure method) and used model ranking to determine which habitat characteristics 
were most strongly associated with survival. In addition, we used compositional analysis to assess 
post-fledging cover-type selection after adjusting area availability for age-specific fledgling movement 
capability. GWWA fledgling survival was influenced primarily by age and nest location relative to forest 
edge, and secondarily by smaller-scale habitat features (e.g., local vegetation density). Fledgling survival 
was significantly higher in mature forest than in upland or wetland shrublands. Fledgling survival was 
lowest in the first few days outside the nest, making nest location relative to forest edge an important 
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factor related to fledgling survival. Early (first few days) fledgling movements were directed toward mature 
forest, unless the nest was in mature forest, in which case early movements were not directional in 
relation to cover type. In general, GWWA fledglings used mature forest in higher proportion relative to its 
availability and their survival was highest in mature forest despite nest success being relatively low in that 
cover type. These results indicate that mature forest is an important component of GWWA habitat in the 
Western Great Lakes region, and they exemplify the importance of including nesting and post-fledging 
data when assessing productivity and habitat requirements for breeding songbirds. 

2:30 • Peterson, Streby, Andersen 

Sex-based differences in strategies of post-fledging parental care in Golden-winged Warblers. 
SEAN M. PETERSON, Minnesota Coop. Fish & Wildl. Res. Unit, Univ. Minnesota, Minneapolis, MN, HENRY M. 
STREBY, Univ. California, Berkeley, CA, and DAVID E. ANDERSEN, US Geol. Surv., Minnesota Coop. 
Fish & Wildl. Res. Unit. 

Brood division in the post-fledging period is a widespread behavior in birds that is not well 
understood. We studied post-fledging brood division in Golden-winged Warblers (GWWA) at 2 sites in 
central Minnesota and 1 site in se. Manitoba from 2010 - 2012 to assess differences in strategies between 
male and female parents. We radio-marked fledglings to monitor broods from fledging until independence 
from adults. Male- and female-reared fledglings exhibited significantly different space use. By 
independence, female-reared fledglings on average traveled over twice as far from the nest as 
male-reared fledglings. Initiation of spatial division between parents was marked by a brief period of 
directional movement observed in female-reared fledglings, but not in male-reared fledglings. Fledgling 
survival, parental behavior, fledgling behavior, and habitat use were similar between male- and 
female-reared fledglings, suggesting that quality of care and habitat selection were similar between 
parents. Our results demonstrate that male and female GWWA have different strategies related to 
parental care. These differences in parental care strategies result in fledglings within a brood exhibiting 
dramatically different patterns of spatial use, which influences the appropriate scale at which management 
actions need to be focused. 

2:45 • Peterson, Streby, Andersen 

Influence of landscape composition on Golden-winged Warbler full-season productivity. 
SEAN M. PETERSON, Minnesota Coop. Fish & Wildl. Res. Unit, Univ. Minnesota, Minneapolis, MN, 
HENRY M. STREBY, Univ. California, Berkeley, CA, and DAVID E. ANDERSEN, US Geol. Surv., 
Minnesota Coop. Fish & Wildl. Res. Unit. 

Declines in Golden-winged Warbler (GWWA) populations are largely thought to be due to a 
combination of habitat loss and competition from Blue-winged Warblers. Management of GWWA 
currently focuses on providing appropriate habitat to maximize productivity. However, habitat 
requirements and productivity measures for this species currently do not include fledgling habitat use and 
survival. To address this deficiency, we assessed full-season productivity of GWWA at 2 sites in central 
Minnesota and 1 site in se. Manitoba during 2010 - 2012 by monitoring nest success and fledgling survival 
using radio-telemetry. We modeled nest success and fledgling survival using logistic-exposure methods 
that incorporated measurements of landscape composition around the nest and areas surrounding 
locations used by fledglings. We further divided fledgling survival into early and late post-fledging periods 
because factors related to survival appeared to vary as a function of fledgling age. We used biologically 
informed, fixed-radius circles around the nest to describe landscape composition in the early post-fledging 
period. We similarly used landscape composition within the area surrounding locations used by fledglings 
in the late post-fledging period to identify landscape composition associated with high fledgling survival. 
We then estimated full-season productivity across the landscapes in our study areas based on our models 
of fledgling survival, and compared our estimates of full-season productivity with estimates of productivity 
based solely on nest success. Our assessment indicated that some early-successional habitat that was 
highly productive during the nesting period had low post-fledging survival. Based on our evaluation of 
full-season productivity of GWWA, we suggest that habitat management of this species should focus on 
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areas that feature a mosaic of early-successional uplands and mid- to late-successional or mature forest. 

3:30 • Hobson, Van Wilgenburg, Roth, Flaspohler, Vallender 

Linking breeding and wintering grounds of Golden-winged Warbler using stable isotope analyses. 
KEITH A. HOBSON, STEVEN L. VAN WILGENBURG, Environment Canada, Saskatoon, SK, AMBER ROTH, 
DAVID FLASPOHLER, Michigan Tech. Univ., Houghton, MI, and RACHEL VALLENDER, Environment 
Canada, Gatineau, QC. 

A fundamental requirement for the conservation of migratory species is an understanding of how 
populations are linked throughout the annual cycle. This has proven all but impossible with the 
Golden-winged Warbler using conventional banding due to poor recovery rates. The occurrence of 
spatially structured variation in stable-hydrogen isotopes in precipitation (ä Hp) which are subsequently 2 
incorporated into the feathers provides a forensic method to link migratory birds between sites of capture 
and the geographic location of molt. We calibrated a spatially explicit base map of variation in ä Hp using 2 
a sample of 113 known or presumed origin (ASY) Golden-winged Warbler feathers (ä Hf) from across the 2 
species breeding range. A model of amount-weighted growing-season ä2H in precipitation predicted at 
least 70% of variation in ä Hf. We subsequently analyzed ä H in feathers collected from birds wintering in 2 2 
Honduras (27), Nicaragua (17), Costa Rica (48), and Venezuela (2) and used a likelihood of origin 
assignment approach to depict most probable breeding or natal origins. We found high overlap in origins 
across the wintering grounds suggesting panmixis. However, we also observed weak evidence for a 
possible leap-frog migration pattern with the northernmost origin birds wintering the farthest south. The 
implications of our results to the conservation of this species and for future research will be discussed. 

3:45 • Rohrbaugh, Streby, Andersen, Larkin, Buehler 

Symposium summary and future directions in Golden-winged Warbler research and conservation. 
RON ROHRBAUGH, Cornell Lab. Ornith., Ithaca, NY, HENRY M. STREBY, Univ. California, Berkeley, CA, 
DAVID E. ANDERSEN, US Geol. Surv., Minnesota Coop. Fish & Wildl. Res. Unit, Univ. Minnesota, 
Minneapolis, MN, JEFF LARKIN, Indiana Univ. of Pennsylvania, Indiana, PA, and DAVID A. BUEHLER, 
Univ. Tennessee, Knoxville, TN. 

Ron Rohrbaugh and David Buehler will summarize conclusions from the Studies in Avian 
Biology chapters presented at the symposium and from several chapters not presented. They will then 
discuss research needs and future directions for Golden-winged Warbler conservation and management. 

16:00 • Golden-winged Warbler Working Group Discussion and Meeting 

 


