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ABSTRACT This study monitors nesting golden-winged warblers (GWWA) (Vermivora 

chrysoptera) in Pennsylvania as part of a regional and national conservation monitoring project. 

This study also is in the context of Pennsylvania’s participation in the Golden-winged Warbler 

Working Group, an international organization, whose mission is: “Ensuring the conservation of 

Golden-winged Warbler populations through sound science, education, and management in 

Pennsylvania working with our partners on a state, regional, and international scale.” The 

Pennsylvania project implements this mission on a statewide basis. The GWWA is a young forest 

and early succession habitat species that is in steep population decline in the state and region, partly 

due to a lack of a disturbance regime in the region’s forests. The Game Commission works in 

partnership with the Cornell Laboratory of Ornithology (CLO) and other organizations to monitor 

this species. The monitoring program informs us of management potential for implementing best 

management practices where they are most appropriate. The U.S. Geological Survey Breeding Bird 

Survey has documented a dramatic decline in Pennsylvania and the Appalachian Mountains Region 

with a -6.7 percent yearly decline in our state and an -8.4 percent decline in the Region from 1966-

2010, but these trend results both suffer from an inadequate sample. Pennsylvania continued to 

participate in the Golden-winged Warbler Conservation Initiative Monitoring (GWWA CIM) 

project coordinated by the CLO, conducting 131 point counts in 27 quadrants of the state matrix of 

survey points in 2016. There were 18 golden-winged warblers detected in these surveys. They were 



detected at 17 different points, representing 11 quadrants of the sample matrix. In these same 

surveys, 24 blue-winged warblers and 6 hybrids also were found. Over the last five years, searches 

found GWWAs in several game lands and other locations, informing agency management of good 

GWWA habitat (early forest and thicket) in those areas. Management is being targeted in game 

lands, forest lands, and on cooperating private lands due to the results of GWWA surveys described 

in this report.  Pennsylvania is a leader in GWWA management in the Appalachian Mountains with 

cooperation of other agencies and organizations.   

 

OBJECTIVES 

 

1. Monitor golden-winged warbler (GWWA) breeding populations in cooperation with our 

partners in bird conservation on a state, regional, continental, and international level. 

 

2. Identify important populations of GWWA within the focal areas and determine the 

current size and status of these populations.  

 

3. Study GWWA use of various habitats, both natural and artificial, to better understand 

how we can manage for its recovery. 

 

4. Monitor the reaction of GWWAs to various forms of disturbance to the forest landscape 

that potentially produces more habitat. 

 

5. Determine areas with best potential for management for GWWAs on game lands and 

other properties where agency has influence by locating populations that may serve as source 

population to treatment initiatives. 

 

6. Identify opportunities for recovering GWWA populations through management, 

conservation, and cooperation. 

 

7. Work with partners on finding and applying best management practices for GWWA 

management. 

 

8. Determine effectiveness of management on non-forest habitat appropriate for GWWAs. 

 

9. Work with partners to advance management for early succession and young forest species 

including American woodcock (Scolopax minor), ruffed grouse (Bonasa umbellus), and species of 

greatest conservation need listed in the Wildlife Action Plan for those habitats. 

 

METHODS 

 

Golden-winged Warbler Conservation Initiative Monitoring 

The current GWWA Conservation Initiative Monitoring (CIM) project is a derivation of the 

Cornell Laboratory of Ornithology’s (CLO) Golden-winged Warbler Atlas Project (GOWAP) 

(Swarthout et al. 2009, Rohrbach et al. 2011). The CLO’s monitoring projects have evolved with 

the changing needs for monitoring this declining species. Surveys were established in the 

previously-described focal areas for this species. The standardized GWWA monitoring protocol 



used by CLO and its partners, and adopted here, involves a series of point counts using time banding 

and audio-lure (Rohrbaugh et al. 2011). Geospatial and habitat data are recorded for points, which 

are kept consistent from year to year. The field observer has the option to abandon a point if the 

location no longer contains appropriate habitat for GWWAs and adopt another point nearby. These 

methods have been tested in the field and standardized over several years of methodological 

evaluation (Swarthout et al. 2009, Rohrbach et al. 2011). The current GWWA CIM project is an 

application of a spatially balanced design using a Generalized Random Tessellation Stratified 

survey design in Pennsylvania (Rohrbach et al. 2011). These protocols require visual and acoustic 

detections of golden-winged warblers, blue-winged warblers, hybrids, and a group of birds of 

conservation interest that use the same habitat. The series of 1-minute sequences yield a “detection 

history” for each point each year. Geographic Information System support staff have assisted this 

effort to map points for staff and volunteers and ease the challenge of finding sample sites on the 

ground.  

 

The targeted survey period for golden-winged warblers, even with use of audio-lure, is fairly 

short, approximately from 1 May to 15 June in Pennsylvania (Rohrbaugh et al. 2010). Surveys can 

be planned in southern counties and lower elevations earlier in May and in northern counties and 

higher elevations as late as early June, but response by golden-winged warbler males can decline 

dramatically by 10 June. Like other partners in the GWWA CIM partnership, Pennsylvania 

contributes data to the Cornell Laboratory’s database from which it can analyze populations on a 

broad geographical scope and use the data for predictive modeling. The CLO team uses data from 

participating states to determine detection and occupancy estimates as well as colonization and 

extinction rates. So, there are delays after the field season for data analysis which includes several 

other states in the region. These results also are applied toward management planning including the 

regional application of the national plan (Roth et al. 2012). Data contributed by Pennsylvania are 

being used by the CLO to analyze trends and model GWWA populations in the Appalachian 

Mountain region, report pending. To better understand the relationship between golden-winged 

warblers and its close relative, the blue-winged warbler, the latter species and their hybrids also 

were surveyed at these points. 

 

Focused Searches and Surveys 

In addition to the CLO GWWA surveys, the Pennsylvania Game Commission and partners 

have conducted searches for GWWA populations especially on public lands. The intent of these 

searches is to locate GWWA populations with the potential for managing at or near those locations 

and expand the size of the habitat and population. Birders have been informed of the need for their 

golden-winged warbler data in newsletter columns, internet postings, and eBird stories. Past annual 

reports have listed locations where GWWA have been found and some of these have been targeted 

by the agency or its GWWA conservation partners for management. Results of these searches and 

the CLO CIM surveys are shared with land management and cooperating agents to better target 

management for GWWAs in the state. With a good list of locations found in the recent past and a 

reduction in the Wildlife Diversity Division budget and staff, there was less emphasis on these 

searches in 2016. Volunteer birders provide their observations directly to Game Commission staff 

or enter their observations in Pennsylvania eBird that can be accessed by anyone including Game 

Commission staff.   

 

RESULTS 



 

Background Monitoring 

Pennsylvania’s Breeding Bird Survey (BBS) route data indicate a steep decline in GWWA 

populations of 749% per year from 1966 – 2015 (Sauer et al. 2017). Results of the Second Atlas of 

Breeding Birds in Pennsylvania also show a retraction in range and greater patchiness of the 

remaining breeding GWWA range (Wilson et al.2012). These trends seem to follow the decrease 

in early succession and young forest habitats with less disturbance-based management of forests, 

more intense vegetation management of rights-of-way openings, and farmland abandonment. 

Trends are not as negative in the Great Lakes Region, which is the stronghold for this species and 

the population seems fairly stable for now. The limited number of routes where GWWAs are 

located on BBS (55 in Pennsylvania) state-wide and nationally limits the confidence in the trend 

results (Sauer et. al 2017). Yet, the pattern of decline is consistent in the Eastern Region especially 

in the Appalachian Mountain Bird Conservation Region (-8.56% per year, 1966 – 2015). Low 

detection rates on BBS routes throughout the Appalachian Mountains necessitates a targeted survey 

to track this species.  

 

Golden-winged Warbler Conservation Initiative Monitoring Program 

We conducted 131GWWA CIM point counts in 27 quadrants of the state matrix of survey 

points in 2016 (Table 1, Table 2). Modifications were made in 2012, so the 2016 sampling matrix 

more accurately represents the current range of golden-winged warbler, which has shrunk 

appreciably in recent years (Rohrbaugh et al. 2011, Larkins and Bakerman 2012). Surveys detected 

18 golden-winged warblers at 13 different points, from 11 quadrants of the sample matrix (Table 

1). Most of the golden-winged warblers (n = 15) detected were singing males, but 3females also 

were counted (Table 1). This is consistent with recent results.   

 

All surveyed points were in GWWA focal areas (Table 3). The detection rate of a GWWA 

found at a focal area point was on average 8.8%, varying among the 3 focal areas. There was a 

10.0% detection rate in the NA5 Focal Area in the Poconos and the NA7 Focal Area in the 

Southcentral and Southwestern counties, and only a 6.0% detection rate in the NA6 Focal Area of 

Northcentral counties termed the Sproul State Forest area. At the 16 points where GWWA were 

found, only 1 GWWA was found in 8 points, 2 were found at 2 points, and 3 found at 1 point. Males 

accounted for 14 of the 16 birds found (87.5%).  The particularly low detection rate in the 

Northcentral region is particularly troubling. 

 

Golden-winged warblers were found in disturbed areas of large forest. The average 

elevation of a GWWA point was 1263 feet (range: 646 – 1,970 feet). The average size of the habitat 

block identified around an occupied point was 11.6 acres (range: 1 - 30 acres). Of the occupied 

points, 5 were described as “early succession”, 4 were “middle succession” and 2were “late 

succession.” This is consistent with management guidelines used in the Appalachian Mountains 

(Golden-winged Warbler Working Group 2013). Golden-winged warblers were detected in State 

Game Lands (SGLs) in 2 of the quadrants and in State Forest land in 3 quadrants. These areas have 

been identified as having management potential for GWWA and other early successional species. 

The target species most frequently found with GWWA was the eastern towhee, followed by field 

sparrow and brown thrasher.  

 



Observers recorded 24 blue-winged warblers and 6 hybrids (Table 1). As in 2015, , blue-

winged warblers or hybrids were found in only 2 of the quadrants with golden-winged warblers. 

This is down significantly from 6 quadrants in 2014. The 2012 surveys also produced blue-wings 

and hybrids in 6 quadrants that had golden-wings but 2013 samples were comparable to 2015 with 

only 2 quadrants. The highest elevation was in Forbes State Forest, Westmoreland County. Such a 

high location is somewhat surprising considering that blue-winged warblers are usually found at 

lower elevations than golden-winged warblers and uncommonly above 1,640 ft. (Larkin et al. 2011, 

Larkin and Bakermans 2012, Bakermans and Larkin 2012). It is concerning that blue-winged 

warblers are colonizing higher elevations than ever before recorded in the state because this is where 

the PGC is most likely to target management for GWWA. The habitat where blue-winged warblers 

were found was described as “early succession” at 12 points (71%), “middle succession” at 5 points 

(19%). , This is consistent with the perception that blue-winged warbler uses a wider variety of 

early succession habitats with less tree canopy than GWWA (Bakermans and Larkin 2012). The 

Only hybrids detected during GWWA CIM surveys, 2 Brewster’s warbler and an intrograde, all in 

the southern counties.   

 

In 2015 GWWA CMI surveys, golden-wings were most often found in upland cuttings (n=4, 

33%), followed by upland shrubby forest  clearcut (n=, 25%) and upland shrubby field (n=2, 17%). 

Golden-wings were found in upland abandoned fields, upland utility right-of-way, and shrub 

wetland only once each.  Typical management of utility ROWs now eliminates virtually all woody 

vegetation of interest to golden-winged warbler and associated species. So, ROWs are less likely 

to be occupied than found in earlier research conducted in Pennsylvania (Kubel and Yahner 2008) 

and should be avoided as sampling points and management targets unless there are good 

possibilities for managing scrub barren, wetland, or forest edge habitat beneficial for golden-winged 

warblers or other target species.  The habitat descriptor most often applied to GWWA locations was 

northern hardwoods followed by “other” category was used to describe scrub oak barrens and 

similar habitats that are difficult to categorize.  

 

Some locations have been recently managed with prescribed fire, silviculture, and other 

disturbances, so the vegetation has not have yet returned to a stage that is attractive to GWWA. In 

particular, State Game Lands 180 and the Bethlehem Water Authority lands in the Poconos and 

State Game Lands 176 in Centre County did not yield GWWA but these locations may do so in the 

future as the vegetation returns to the structure that GWWA prefers. The advancing maturity of 

vegetation in some quadrants particularly in the NA6 focal area of the Northcentral region limited 

GWWA habitat and observations there.  Without more forest canopy disturbance in the form of 

silviculture and prescribed fire, there will be fewer locations that can support GWWA and other 

young forest and early successional habitat birds.  

 

Certain species associated with young forest and early succession habitats also were counted 

during the GWWA surveys. Several are considered Species of Greatest Conservation Need 

principally because of the decline in that habitat and lack of disturbance regime in our forest blocks 

as well as residential development and other sources of habitat loss.  Of these, eastern towhee, 

Pipilo erythrophalmus (n=163), was found most frequently. Field sparrow, Spizella pusilla (n=79, 

prairie warbler, Setophaga discolor (n=32), and brown thrasher, Toxostoma rufum (n=24), were 

more commonly found than GWWA. Willow flycatcher, Empidonax traillii, was the most 

uncommon of the targeted survey species (n=9). The closely related Alder flycatcher (Empidonax 



alnorum) seemed to replace willow flycatcher at higher elevations including cuttings  and wetlands 

Chestnut-sided warbler (Setophaga pensylvanica) was a commonly reported species at these survey 

points, a species that responds  well to timber management. 

 

Focused Searches and Surveys 

Golden-winged warbler populations are  fragmented and isolated in many parts of its range 

in Pennsylvania, so these surveys are locating the few opportunities available for managing the 

species. With the success of past searches that are recorded in previous reports, there was much less 

emphasis on golden-winged warbler searches in 2016.  Staffing cuts also effected the ability to 

conduct these searches. Targeted management may expand this population and others in the state. 

The agency’s program for management has only begun and positive results will take time to develop 

due to the delay in vegetative response and then the avian response to vegetation changes. 

Summaries of search results have been presented in past annual reports (Gross and Korber 2016).  

 

Southcentral Region staff has been actively working to increase GWWA habitat in that 

region. Golden-winged warblers have been located by region staff in SGL 322 and in SGL 121, 

both in Huntingdon County, and in Juniata County on SGL 215. In 2016, GWWA were found at 4 

points in SGL 121 and 1 point in SGL 322. Several early successional SGCN were counted during 

these surveys especially eastern towhee and prairie warbler.    

 

The results of  PGC  GWWA surveys and searches have been provided to the Bureau of 

Land Management, Region Offices, Indiana University of Pennsylvania research team, and some 

Land Managers, foresters, and biologists so GWWA  management can be included in game land 

planning and implementation of known best management practices (Bakermans et al. 2011, Golden-

winged Warbler Working Group 2013). Wildlife Diversity staff were assisted in some cases by 

Region staff and volunteers. Volunteers are recording their GWWA observation in eBird, many at 

locations identified by the PGC in past reports, giving us more information about GWWA 

occupancy of management areas.  

 

 

RECOMMENDATIONS 

 

1. Continue to monitor golden-winged warblers in the state using the modified CLO 

Conservation Monitoring protocol, including the new quadrants that are in the GWWA focal areas 

in the matrix. Priority should be set for quadrants where there are recent GWWA populations and 

active management on its behalf.  It is no longer necessary to conduct surveys in each quadrant each 

year.   

 

2. Continue coordination of BBS routes and consider conducting special routes in areas of 

golden-winged warbler concentration or management to measure landscape effect of management 

on this and habitat-related species.  

 

3. Involve more volunteers with monitoring and with golden-winged warbler area searches 

in appropriate areas.  eBird is a good way to include these contributions.   

 



4. Conduct more golden-winged warbler surveys in Game Lands and Forest Lands to find 

more populations where management is possible.   

 

5. Continue to seek golden-winged warbler in particular habitats which may harbor and 

determine local populations and responses to management or disturbance.  eBbird records are an 

excellent source of information for GWWA hot-spot identification.  

 

6. Plan post-treatment monitoring of locations managed for golden-winged warbler habitat, 

working with the Bureau of Wildlife Habitat Management and partners to execute this study which 

also would include other young forest species of concern.   

 

7. Collaborate with the Pennsylvania Department of Conservation and Natural Resources 

(DCNR) and private landowners to manage for GWWA habitat on properties with potential for 

management.   
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Table 1. Golden-winged Warbler Conservation Initiative Monitoring Program results, 2016, 

including summary of observed golden-winged warblers (GWWA), blue-winged warblers 

(BWWA), and hybrid warblers.   

DeLorme 

Page Quadrant 

PGC 

Reg. 

GWWA 

Focal 

Area Counties 

GWWA 

Total 

BWWA 

Total 

Hybrid 

Total 

39 SE NE NA5 
Wayne/Susquehanna/ 

Lackawanna 
0 1 0 

40 SE NE NA5 Wayne 0 0 0 

48 NE NC NA6 Clinton 0 0 0 

48 NW NC NA6 Clinton 0 0 0 

48 SW NC NA6 Centre/ Clinton 0 0 0 

49 SW NC NA6 Clinton 0 0 0 

51 NW NE NA6 Sullivan 0 0 0 

51 NE NE NA6 Sullivan / Wyoming 0 0 0 

51 SE NE NA5 Columbia 1 0 0 

52 SE NE NA5 Luzerne 0 1 0 

53 SE NE NA5 Monroe 0 0 0 

54 NE NE NA5 Pike 5 0 0 

54 NW NE NA5 Pike 0 0 0 

62 NE NC NA6 Centre 2 0 0 

62 NW NC NA6 Centre 0 1 0 

62 SE SC NA7 Mifflin 0 1 1 

63 SE SC NA7 Juniata / Snyder 0 1 1 

63 SW SC NA7 Mifflin / Juniata 0 2 0 

67 NW SE NA5 Carbon / Monroe 0 0 0 

72 NE SW NA7 Westmoreland 0 3 0 

72 SE SW NA7 Westmoreland 0 4 2 

73 NW SW NA7 Westmoreland 0 0 0 

73 SW SW NA7 Westmoreland/Somerset 2 2 0 

75 NE SC NA7 Huntingdon/ Blair 3 0 1 

75 SW SC NA7 Bedford 1 0 0 

76 NW SC NA7 Huntingdon / Mifflin 1 2 1 

77 NW SC NA7 Perry/Juniata 1 2 0 

77 NE SC NA7 Perry/Cumberland 0 5 0 

78 NW SC NA7 Perry 1 0 0 

86 NW SW NA7 Fayette 1 0 0 

Totals 18 24 6 

 

  



Table 2. A summary of the number of golden-winged warblers, blue-winged warblers, 

and hybrids found in Golden-winged Warbler Conservation Initiative Monitoring, 2010 

– 2015.  

Species / Sampling 

2010 2011 2012 2013 2014 2015 2016  

No. /  

Quad 

No. /  

Quad 

No. /  

Quad 

No. /  

Quad 

No. /  

Quad 

No. /  

Quad 

No. /  

Quad 

 

Golden-winged warblers 0.4 0.5 0.8 0.7 0.6 0.50 0.69  

Blue-winged warblers 1.0 1.0 0.9 0.6 1.2 0.79 0.92  

Hybrids 0.0 0.4 0.3 0.1 0.2 0.03 0.23  

Number of Quads Sampled 28 28 33 36 34 34 31  

 

 

Table 3. Golden-winged warbler (GWWA) survey success in each of the 

GWWA Working Group focal areas, designating the points where GWWA was 

found or not during CLO surveys.  

Focal Area 

GWWA Found GWWA Not Found Total 

Number 

Pts. % of Pts. 

Number 

Pts. % of Pts No. Pts. % Pts. 

NA5 – Poconos 4 11 31 91 35 27 

NA6 – Sproul 2 7 25 93 27 21 

NA 7 – Bedford 7 10 62 90 69 53 

       

Total 13  118  131  

   


