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2017 Summary 

• DEC staff and volunteers conducted 645 standardized marsh bird surveys at 231 points

within 41 survey routes throughout the state including:

o 31 random survey routes (169 points)

o 10 non-random long-term monitoring routes (62 points)

• Primary focal species detections:

o 356 detections of 116 Virginia rails at 68 points

o 470 detections of 69 American bitterns at 52 points

o 414 detections of 95 pied-billed grebes at 55 points

o 222 detections of 47 least bitterns at 39 points

o 38 detections of 23 sora at 18 points

o 4 detections of 1 king rail at 1 point

o 1 detection of 1 clapper rail at 1 point

• Secondary focal species detections:

o 352 swamp sparrows at 154 points

o 271 marsh wrens at 108 points

o 105 willow flycatchers at 75 points

o 111 common gallinules at 48 points

o 6 American coots at 6 points

o 19 Wilson’s snipe at 12 points

o 76 black terns at 12 points

• Next steps:

o Continue to implement the Marsh Bird Monitoring Program by conducting

surveys annually at both random and non-random survey routes.

o Continue to explore marsh bird conservation and management questions,

including:

▪ Is there a difference in marsh bird use of managed vs. non-managed

wetlands?

▪ How can we improve monitoring of the rarest species (i.e., king rail, black

rail)?
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Introduction 

From 2010 to 2017, the New York State Department of Environmental Conservation’s (DEC) 

Marsh Bird Monitoring Program (MBMP) conducted annual surveys of marsh birds breeding in 

freshwater wetlands to document the occurrence and population trends of these secretive and 

poorly understood species.  The MBMP targeted two tiers of focal species.  Primary focal 

species included Virginia rail (Rallus limicola), sora (Porzana carolina), king rail (Rallus 

elegans), American bittern (Botaurus lentiginosus), least bittern (Ixobrychus exilis), and pied-

billed grebe (Podilymbus podiceps) (Table 1).  Secondary focal species included marsh wren 

(Cistothorus palustris), willow flycatcher (Empidonax traillii), swamp sparrow (Melospiza 

georgiana), black tern (Chlidonias niger), American coot (Fulica americana), common gallinule 

(Gallinula galeata) and Wilson’s snipe (Gallinago delicata).  Black rail (Laterallus jamaicensi) 

and clapper rail (Rallus crepitans) were also considered primary focal species, although these 

two species were not included in the freshwater call-broadcast sequence used in the survey 

protocol.  The status of these species ranges from common migratory game bird species, like the 

Virginia rail, to very rare Threatened and Endangered species, like the king rail. 

The MBMP was developed from two previous marsh bird monitoring efforts in New York.  The 

State Wildlife Grants (SWG) funded the Marsh Bird Conservation Project (2004-2006) and was 

the first statewide survey to document the distribution, occupancy, and habitat associations of 

secretive marsh birds in freshwater wetlands, primarily at Wildlife Management Areas (WMA), 

state parks, and state forests (Osborne et al., 2011).  Building upon the SWG marsh bird surveys, 

New York became one of seven states to join the National Marsh Bird Monitoring Program Pilot 

Study coordinated by the U. S. Fish and Wildlife Service (USFWS).  From 2009-2011, DEC 

participated in the pilot study to test the feasibility of combining a rigorous random sampling 

design with the existing standardized protocols (Yard et al., 2012).  Implementation of the 

random sampling design using the standardized protocols proved to be effective in New York 

and DEC elected to continue annual marsh bird surveys following the conclusion of the pilot 

study (Yard, 2014).  Beginning in 2013, additional random survey routes (referred to as 

‘freshwater managed’ wetland routes) were added within State Wildlife Management Areas and 
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National Wildlife Refuges where habitat management is currently or can potentially be 

performed (Yard, 2013).  Currently, the MBMP includes survey routes from the pilot study’s 

random sample, a selection of the original SWG sites which have evolved into non-random long-

term monitoring routes and a selection of freshwater managed wetland routes.  

Establishing a monitoring program for rare and secretive species can be a difficult prospect.  

Marsh birds are particularly difficult to detect with traditional avian survey methods because of 

the combined effects of their elusive behavior, affinity for dense, difficult-to-access marsh 

habitat, and infrequent vocalizations.  In order to address this sampling issue, the Standardized 

North American Marsh Bird Monitoring Protocols were developed to target marsh birds using a 

call-broadcast method (Conway, 2011). 

Table 1. Focal species of the Marsh Bird Monitoring Program in New York State. 

Focal Species Common Name Code Status in New York State 

Primary 

Botaurus lentiginosus American bittern AMBI Species of Special Concern 

Ixobrychus exilis Least bittern LEBI Threatened  

Laterallus jamaicensis Black rail BLRA Endangered 

Podilymbus podiceps Pied-billed grebe PBGR Threatened 

Porzana carolina Sora SORA State-regulated migratory game bird 

Rallus elegans King rail KIRA Threatened 

Rallus limicola Virginia rail VIRA State-regulated migratory game bird 

Rallus crepitans a Clapper rail CLRA State-regulated migratory game bird, closed season 

Secondary 

Chlidonias niger Black tern BLTE Endangered 

Cistothorus palustris Marsh wren MAWR 

Empidonax traillii Willow flycatcher WIFL 

Fulica americana American coot AMCO State-regulated migratory game bird 

Gallinago delicata Wilson’s snipe WISN State-regulated migratory game bird 

Gallinula galeata b Common gallinule COGA State-regulated migratory game bird 

Melospiza georgiana Swamp sparrow SWSP 
a Formerly Rallus longirostris  b Formerly Gallinula chloropus (common moorhen) 
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Goals and objectives 

 

The goal of the MBMP is to determine population trends of the focal marsh bird species.  

Specific objectives include: 1) estimating temporal trends in marsh bird distribution and 

occupancy to inform management decisions regarding population health of state-listed species; 

2) determining changes in the annual distribution and occupancy to inform regulatory decisions 

for migratory game bird species; and 3) documenting species-specific habitat associations at 

multiple scales to inform habitat management on state-owned wetlands.  

Methods 

Sampling Design 

 

The MBMP has a two-tiered sampling design including both random (Primary Sampling Unit, 

PSU) and Secondary Sampling Unit (SSU)) points and non-random points (New York State 

Long-Term (NYSLT)).  The random sampling design followed the probabilistic sampling design 

proposed for the National Marsh Bird Monitoring Program Pilot Study (Johnson et al., 2009).  In 

2009, the initial year of the pilot study, several hundred random points throughout DEC Regions 

3 and 4 were ground-truthed and surveyed.  The following year, the random sample of points 

was redrawn to address issues with the spatial distribution of the sampling locations.  In 2010, 

this revised random sampling design was implemented in Regions 3, 4, 5, 6, 7, 8, and 9.  Since 

2010, DEC has ground-truthed and surveyed a selection of survey routes from this revised 

random sample in all Regions except for Region 2 (New York City).  In 2013, DEC again 

collaborated with USFWS to create an additional random point stratum complementary to the 

existing sampling design.  The new stratum, freshwater managed wetlands, targeted wetlands on 

state WMAs where water controls allowed for the manipulation of water levels for breeding bird 

habitat improvements (i.e., managed wetlands).  This helped to fill an important gap in coverage 

on state-owned wetlands that was lacking from the random sample drawn in 2010.  

In addition to selecting survey routes from the random sampling design, DEC staff have revisited 

a number of non-random survey routes from the original SWG marsh bird surveys.  These routes 

were surveyed once between 2004 and 2006.  Many of the original point locations were retained, 

although in some cases new non-random points were established to improve point spacing. 



9 

 

Study Area 

 

In 2017, a total of 41 marsh bird routes were surveyed at 31 random PSUs and 10 NYSLT routes 

located in DEC Regions 1, 3, 4, 5, 6, and 8; no surveys were conducted in Regions 7 and 9 in 

2017 and no surveys have ever been conducted in Region 2 (Figure 1).  Random survey routes 

were selected from four strata, including 10 freshwater public, 12 freshwater managed, 5 

freshwater private and 4 estuarine survey routes.   

A total of 88 routes were surveyed from 2010-2017, including 25 non-random (NYSLT) and 63 

random.  Of those 88 routes, only 4 (5%) have been surveyed for all eight years, 9 (10%) routes 

have been surveyed for seven years, 14 routes (16%) have been surveyed for six years, 16 (18%) 

routes have been surveyed for five years, 10 (11%) routes have been surveyed four years, 8 (9%) 

routes have been surveyed three years, 14 (16%) routes have been surveyed two years and 13 

(15%) routes have only been surveyed one year and most not within the last 3 survey years; 

details are located within Appendix B.  It is important to note the 2009 survey routes were 

omitted because the sampling design was modified in 2010; refer to Yard et al. (2013) for a map 

indicating the 2009 survey routes.   
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Figure 1.  Locations of 2017 marsh bird survey routes, including four random point strata 

(estuarine, freshwater managed, freshwater private, and freshwater public) and one non-random 

point strata (NYSLT).    

Survey Protocols 

 

Avian surveys—Methods followed the Standardized North American Marsh Bird 

Monitoring Protocols (Conway 2009, 2011).  Staff conducted call-broadcast surveys to elicit 

responses from focal marsh bird species during three standardized survey windows in May and 

June.  Three survey replicates were conducted at the majority of points.  Surveys were conducted 

either in the morning (30 minutes before to 3 hours after sunrise) or evening (3 hours before to 

30 minutes after sunset).  Each survey included five minutes of passive listening followed by six 

minutes of call-broadcasts (30 seconds of calls plus 30 seconds of silence for each of six primary 

focal species).  For all primary species, observers tracked each individual bird over the entire 11-
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minute period, estimated distance to each individual, recorded call type(s) and method of 

detection (seen, heard or both).  For secondary species, observers only recorded the first minute 

during which an individual was detected, noted method of detection, and determined distance 

band (0-50m, 50-100m, >100m).  For a more detailed explanation of call-broadcast survey 

methods as used for DEC’s MBMP, please refer to past Final Reports (Yard et al. 2012; Yard 

2013). 

Habitat surveys—Staff performed a rapid habitat assessment within a 50m radius around 

each survey point in either May or June.  Variables measured or visually estimated included: 

water depth (cm), percent cover of eight cover types (emergent vegetation, shrubs, open water, 

floating vegetation, mudflat, trees, snags, and upland), the top three dominant plant species 

(>25% cover), vegetation height (0-1m, 1-3m, 3-6m, >6m), vegetation density (none, sparse, 

moderate, rank), Stewart and Kantrud (1971) wetland cover class, edge type (roadside, 

ditch/berm, upland, open water, interior), percent cover of invasive plant species, and access type 

(canoe, motor boat, walk, wade).  An additional category for habitat management type and date 

was added in 2013 as a direct result of the addition of the freshwater managed random point 

stratum. 

Data Analysis 

 

Data sharing—All data collected using the above methods are shared in an effort to 

increase our understanding of marsh birds at multiple scales, from statewide to regional to 

continental.  In addition to being compiled into DEC’s MBMP database, all marsh bird data were 

also submitted to the National Marsh Bird Population Assessment and Monitoring Project 

through an online database formerly administered by U.S. Geological Survey’s (USGS) Patuxent 

Wildlife Research Center.  Since 2014 the national database has transitioned to the Avian 

Knowledge Network (specifically the Eastern Avian Data Center) through Point Blue 

Conservation Science (http://data.pointblue.org/partners/eadc/) for improved data management 

and sharing capabilities.  Additionally, information for any species tracked by the New York 

Natural Heritage Program (Active Inventory and Watch-list species) was also submitted to their 

comprehensive database. 
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Relative abundance—Relative abundance of each focal species was calculated as the 

average number of birds per point (Rehm and Baldassarre 2007).  This average was calculated 

from the maximum number of individuals detected at each point, across all survey replicates, to 

account for temporal variation in marsh bird vocalizations (Gibbs and Melvin 1993; Bartok 

2011).  Repeat individuals (birds the observer thought were detected at a previous point) were 

excluded.  Data from 2009 were omitted due to significant modifications in survey point 

selection in 2010.  
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Results and Discussion 

Sampling Effort 

 

From early May to early July, 2010-2017, DEC staff and volunteers conducted a cumulative total 

of 6,211 call-broadcast surveys.  Sampling effort varied annually as survey routes and points 

were added or removed to improve the monitoring program over the eight-year period (Figure 2).  

Effort was fairly consistent from 2010-2013, with approximately 500 surveys conducted at 

nearly 200 points, although the number of non-random NYSLT points surveyed increased in 

2012.  In 2013, effort increased due to the addition of the freshwater random point stratum and 

the freshwater managed random point stratum.  This level of effort was sustained in 2014-2015. 

However, during the 2016 and 2017, sampling efforts returned to 2010-2013 levels. The average 

number of survey replicates was 2.83 for the 2017 field season, which was higher than the 2.73 

average number of survey replicates for the entire 2010-2017 study period. In 2017, sampling 

effort increased from 2016 with 645 surveys completed by staff at 231 points comprising 41 

survey routes, with no surveys being conducted in regions 7 and 9 (Table 2).   
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Figure 2. Annual survey effort of the New York State Marsh Bird Monitoring Program, 2010-

2017. Stacked columns illustrate the number of points surveyed in each of four random point 

strata (public, private, estuarine, and managed) as well as non-random long-term monitoring 

points (NYSLT). The black line shows the total number of surveys conducted at all points.   

 

Table 2. New York State Marsh Bird Monitoring Program survey effort, 2017. 

Survey Route Type 

# Survey 

Routes 

# Points 

Surveyed 

# Surveys 

Conducted 

% Points 

Surveyed 

Random Sampling Design:         

       Estuarine 4 24 72 10.5% 

       Freshwater Managed 12 70 202 30.0% 

       Freshwater Private 5 23 61 10.0% 

       Freshwater Public 10 52 132 22.5% 

       Total Random: 31 169 467 73.2% 

          

Non-random Sampling:         

       NYS Long-Term Points 10 62 178 26.8% 

          

Grand Total: 41 231 645   
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Primary Focal Species Occurrences 

 

American bittern was the most commonly detected focal species with 470 detections of 69 

individuals at 52 points (23% of all survey points; Table 3) but Virginia rail was the most 

abundant species with 356 detections of 116 individuals at 68 points (29%).  Pied-billed grebes 

were the second most abundant species with 414 detections of 95 grebes at 55 points (24%). 

Least bittern had 222 detections of 47 individuals at 39 points (17%).  Sora were detected 38 

times of 23 individuals at 18 points (8%).  Clapper rail and king rail had 1 and 4 detections 

respectively of 1 individual at 1 point (<1%).   

Relative abundance of all primary species was determined separately for non-random NYSLT 

and random SSU points across the eight-year monitoring program from 2010-2017 (Figure 4).  

Relative abundance of Virginia rails at the NYSLT points was greater than SSU points in all 

years; the NYSLT points showed a declining trend until 2013 where the trend has been 

increasing since.  The SSU points decreased slightly from 2010-2012, increased in 2013 and then 

decreased again until 2016 where the relative abundance increased higher than it has been for 

any year at the SSU points. In 2017, it returned to near 2013 levels.  For American bittern, 

abundance at the NYSLT points varied from year to year, with the latest data indicating an 

increasing trend, while the abundance trend at SSU points appeared to be more stable with a 

slight decrease over the past few years.  Pied-billed grebe abundance at NYSLT points has varied 

over time but has been at a stable to increasing trend over the last few years; the trend at the SSU 

points has been stable from 2010-2014 followed by a decrease in 2015 and then an increase 

again in 2016-2017.  Least bittern relative abundance appeared to be relatively stable over the 

eight-year study period with both NYSLT and SSU points.  Sora trends for both NYSLT and 

SSU points mirrored each other over time with slightly more sora overall at NYSLT points up 

until 2016 when there was a slightly higher abundance for the SSU points. The population has 

been fairly stable during the survey periods.  King rail abundance has remained low at both 

NYSLT and SSU points throughout the eight-year study period.  Temporal change in the site-

specific relative abundance of primary focal species detected at each NYSLT survey route is 

provided in Appendix C. 
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Table #3.  Focal species detected at all survey pointsa during the New York State 

Marsh Bird Monitoring Program, 2010-2017.  

Species Yeard 
# of Individuals b # of Detections c # of Points % of All Points 

VIRA 2010 84 283 47 27.0 

 2011 76 229 47 24.7 

 2012 92 319 57 27.1 

 2013  150 431 96 28.7 

 2014 156 430 95 26.1 

 2015 127 387 77 22.8 

 2016 125 363 70 32.0 

 2017 116 356 68 29.4 

PBGR 2010 55 187 27 15.5 

 2011 51 189 27 14.2 

 2012 41 148 24 11.4 

 2013 92 408 51 15.3 

 2014 112 373 55 15.1 

 2015 74 251 43 12.7 

 2016 65 213 37 17.0 

 2017 95 414 55 23.8 

AMBI 2010 32 193 23 13.2 

 2011 34 122 29 15.3 

 2012 35 156 25 11.9 

 2013 87 544 56 16.8 

 2014 103 545 75 20.6 

 2015 78 541 56 16.6 

 2016 51 238 40 18.0 

 2017 69 470 52 22.5 

LEBI 2010 22 135 17 9.8 

 2011 25 121 22 11.6 

 2012 39 177 32 15.2 

 2013 53 275 40 12.0 

 2014 68 286 55 15.1 

 2015 45 218 39 11.5 

 2016 23 95 21 9.0 

 2017 47 222 39 16.9 

SORA 2010 26 59 19 10.9 

 2011 13 23 11 5.8 

 2012 11 23 9 4.3 

 2013 40 70 35 10.5 



17 

 

 2014 34 105 26 7.1 

 2015 24 69 21 6.2 

 2016 13 29 13 6.0 

 2017 23 38 18 7.8 

KIRA 2010 2 3 2 1.1 

 2011 1 1 1 0.5 

 2012 0 0 0 0.0 

 2013 1 1 1 0.3 

 2014 2 2 2 0.6 

 2015 3 6 3 0.9 

 2016 0 0 0 0.0 

 2017 1 4 1 0.4 
a All points, including both random secondary sampling units (SSUs) and NYS long-term monitoring points. 

b # individuals = the sum of high counts per species at each survey point across all survey replicates.  

c # detections = number of 1-min intervals in which a species was seen or heard during passive and broadcast 

periods of all surveys. 

d Sampling design changed after 2009 to include more public lands.   
e Sampling design modified in 2013 to include the Freshwater Managed random points stratum. 
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Figure 3.  Point locations where primary focal species were detected during the New York State Marsh Bird 

Monitoring Program in 2017.  Size of circles represents the maximum number of individuals detected at each point.   
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Virginia rail 

American bittern 

Sora 

Pied-billed grebe 

Least bittern 

King rail

Figure 4. Relative abundance (average number of birds per point) of Virginia rails, etc. detected at random (SSU, green/blue) and non-

random (NYSLT, blue/purple) survey points during the New York State Marsh Bird Monitoring Program, 2010-2017. 
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Clapper rail—Clapper rails are a coastal species of brackish or saltmarsh habitat; DEC’s 

Marsh Bird Monitoring Program does not target the habitat this rail requires for breeding.  From 

2010-2015, survey routes selected from the Estuarine random point stratum included only the 

freshwater tidal wetlands of the Hudson River, and not coastal saltmarshes on Long Island 

Sound.  In 2013, as part of an effort to expand our monitoring effort to include historical king rail 

sites, we chose to add a survey route with points from the Estuarine stratum due to a king rail 

record in “salt-brackish-freshwater marsh” from the early 2000s Breeding Bird Atlas (Medler, 

2008a).  The survey route area encompassed brackish and saltmarsh habitat, primarily at the 

Marshlands Conservancy in the town of Rye, and the route was surveyed in 2013-2015.  While 

no king rails were detected during the standardized surveys, clapper rails were detected in 2013 

and 2014.  In 2013 there were three clapper rails at one point and 2 at that same point in 2016. In 

2014 there was one clapper rail at one point. In 2016, there were 9 clapper rails at 5 different 

points and in 2017 there was one rail at one point.  The Saltmarsh Habitat and Avian Research 

Program (SHARP) is designed to monitor secretive marsh birds in saltmarsh habitat, and 

includes over 100 survey points on Long Island (Hodgman et. al, 2015). 

Black rail—One of the rarest species in New York State, the black rail has never been 

detected during the MBMP’s standardized surveys.  New York is at the northern limit of the 

black rail breeding range along the Atlantic coast.  During both the first (1980-1985) and second 

(2000-2005) NY Breeding Bird Atlases, this species was detected at a single location: Oak 

Beach on the south shore of Long Island (Medler, 2008b).   

Secondary Focal Species Occurrences 

 

In 2017, swamp sparrows were the most frequently observed secondary species, with 352 

sparrows detected at 154 points (67% of all survey points; Figure 5).  Marsh wrens were the 

second most abundant species with 271 individuals detected at 108 points (47% of all survey 

points).  105 willow flycatchers were detected at 75 points (32% of survey points) and 111 

common gallinules were detected at 48 points (21%). Black terns were detected 102 times with 

76 individuals at 12 points (5%). There were 19 individuals detected of Wilson’s snipe at 12 

points (5%). The American coot had the fewest detections at 6 individuals at 6 points (3%).    
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Some additional species observed during 2017 included: bald eagle (Haliaeetus leucocephalus; 

n=5), osprey (Pandion haliaetus; n=2), northern harrier, (Circus cyaneus, n=1), sandhill crane 

(Grus canadensis; n=1), common tern (Sterna hirundo, n=8), Caspian tern (Hydroprogne caspia, 

n=1), and horned grebe (Podiceps auritus, n=1).  
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Figure 5.  Point locations where secondary focal species were detected during the NY State 

Marsh Bird Monitoring Program, 2017.  Size of circles represents the maximum number of 

individuals detected at each point across all survey replicates. 

 

Random Sampling at Freshwater Managed Wetlands 

 

DEC staff have continued surveying established random sampling routes in State Wildlife 

Management Areas and National Wildlife Refuges to assist in determining marsh bird use of 

wetlands where habitat management is currently or can potentially be performed; for the 

background and history of these routes, refer to the 2013 New York State Marsh Bird Monitoring 

Program technical report (Yard, 2013).  Of the 16 routes that were surveyed during 2017, 9 were 

surveyed all years since the inception of this route stratum in 2013; refer to Table A1 within 

Appendix A Freshwater Managed Marshes.   
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Wetlands included within this sampling stratum are not all actively managed every year; some 

wetlands have undergone habitat management recently and others are planned to be managed in 

upcoming years.  Refer to Table A2 within Appendix A for a listing of management activities.  

As a result, DEC biologists believe several years of data will be required to have the ability to 

compare marsh bird data between managed and non-managed survey routes.  It is possible that 

site specific data analysis may occur at individual freshwater managed wetland sites, comparing 

marsh bird detections before and after management.  

Despite having limited years of data, a preliminary analysis of relative abundance was completed 

for both primary and secondary focal species observed within the 9 managed wetland routes that 

have been surveyed for all five years (2013-2017); refer to Figures 6 and 7, respectively.   

 

Figure 6.  Relative abundance (the average number of birds per point) of the primary focal 

species of secretive marsh birds (American bittern, king rail, least bittern, pied-billed grebe, sora 

and Virginia rail) detected within the freshwater managed random points stratum during the New 

York State Marsh Bird Monitoring Program, 2013-2017.   
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Figure 7.  Relative abundance (the average number of birds per point) of secondary focal species 

of secretive marsh birds (American coot, black tern, common gallinule, marsh wren, swamp 

sparrow, willow flycatcher and Wilson’s snipe) detected within the freshwater managed random 

points stratum during the New York State Marsh Bird Monitoring Program, 2013-2017.   
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Next steps 

Since 2009, the MBMP has evolved annually in an effort to improve conservation and 

management of this suite of secretive and poorly understood water birds.  We believe that the 

Freshwater Managed wetland stratum has filled an important gap in our sampling effort.  

Additional years of monitoring at Freshwater Managed survey routes are needed to help 

determine differences in marsh bird abundance and/or occupancy among sampling strata and to 

explore the influence of different sampling and covariates on marsh bird detection and 

occupancy probabilities.  Moving forward, we plan to continue to implement all aspects of the 

program as per 2017, focusing on the following: 

1) Sustaining or increasing monitoring at both random and long-term survey routes; 

2) Continuing sampling effort for the Freshwater Managed stratum; 

3) Exploring ways to improve monitoring for king rails, such as adding historic king rail 

sites to our NYSLT sampling effort or potentially considering a targeted king rail survey 

protocol; and, 

4) Continuing to build long-term marsh bird detection and habitat datasets to determine 

population status and trends as well as habitat associations of the primary focal species.   
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APPENDIX A: FRESHWATER MANAGED MARSHES 

Table A1.  List of all random hexagons (PSUs) in the Freshwater Managed random point stratum 

that was created collaboratively by DEC and FWS in 2013-2015.  "Managed" was defined 

specifically as any wetland on state Wildlife Management Area (WMA) or National Wildlife 

Refuge (NWR) that had water control structures in place for habitat management where 

drawdowns and/or refloodings for waterbird management were, could be, or plan to be occurring 

in near future. 

Random PSU 

Survey Order 

PSU 

Hex_ID Survey Route Name D
E

C
 R

eg
io

n
 Year surveyed 

2
0

1
3
 

2
0

1
4
 

2
0

1
5
 

2
0

1
6
 

2
0

1
7
 

NY_HexesEQ-01 211002 EQ01/211002/Carter's Pond WMA 5 Y Y Y N N 

NY_HexesEQ-02 47099 

EQ02/47099/Tschache Pool Montezuma 

NWR 8 Y Y Y 

N Y 

NY_HexesEQ-03 35709 

EQ03/35709/Upper and Lower Lakes 

WMA 6 Y Y Y 

Y Y 

NY_HexesEQ-04 43174 Happy Valley WMA 7 N a N a N a N a N 

NY_HexesEQ-05 49857 

EQ05/49857/Whitney Point WMA 

(Upper Lisle) 7 Y Y Y 

 

N 

 

N 

NY_HexesEQ-06 46314 

EQ06/46314/Howland Island N. 

Montezuma WMA 8 Y Y Y 

 

Y 

 

Y 

NY_HexesEQ-07 38850 EQ07/38850/Perch Lake 6 Y N N N N 

NY_HexesEQ-08 47874 EQ08/47874/Tonawanda & Iroquois 8 Y Y Y Y Y 

NY_HexesEQ-09 45532 EQ09/45532/Cicero Swamp WMA 7 Y Y Y N N 

NY_HexesEQ-10 32959 EQ10/32959/Wilson Hill WMA 6 Y Y Y Y N 

NY_HexesEQ-11 210196 EQ11/210196/Lakeview WMA North 6 Y Y Y Y Y 

NY_HexesEQ-12 47481 EQ12/47481/Iroquois NWR 8 Y Y Y Y Y 

NY_HexesEQ-13 214123 Lake Shore Marshes WMA 8 N a N a N a N Y 

NY_HexesEQ-14 203913 Upper and Lower Lakes WMA 6 N b N b N b Y N 

NY_HexesEQ-15 207445 EQ15/207445/French Creek WMA 6 Y Y Y Y Y 

NY_HexesEQ-16 51416 Keaney Swamp WMA 8 N b N b N b N b N 

NY_HexesEQ-17 48286 Pharsalia WMA 7 N N N N N 

NY_HexesEQ-18 46706 

EQ18/46706/Vanderbilt Marsh 

Montezuma NWR 8 Y Y Y 

 

Y 

 

Y 

NY_HexesEQ-19 213348 EQ19/213348/Utica Marsh WMA 6 Y Y Y Y Y 

NY_HexesEQ-20 41993 EQ20/41993/Lakeview WMA South 6 Y Y Y Y Y 

NY_HexesEQ-21 50638 Connecticut Hill WMA 7 N N N N N 

NY_HexesEQ-22 215303 Montezuma NWR 8 N N N N N 

NY_HexesEQ-23 39243 Perch River WMA 6 N N N N N 

NY_HexesEQ-24 218441 Conesus Inlet WMA 8 N N N Y Y 

NY_HexesEQ-25 214909 Crusoe Lake 8 N N N N N 
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Random PSU 

Survey Order 

PSU 

Hex_ID Survey Route Name D
E

C
 R

eg
io

n
 Year surveyed 

2
0

1
3
 

2
0

1
4
 

2
0

1
5
 

2
0

1
6
 

2
0

1
7
 

NY_HexesEQ-26 33352 Wilson Hill WMA 6 N N N Y N 

NY_HexesEQ-27 40815 EQ27/40815/Honeyville WMA 6 N Y Y Y Y 

NY_HexesEQ-28 216470 EQ28/216470/Oak Orchard WMA 8 N N Y Y Y 

NY_HexesEQ-29 216089 Montezuma NWR 8 N N N N N 

NY_HexesEQ-30 201948 Wilson Hill WMA 6 N N N N N 

NY_HexesEQ-31 39635 Perch River WMA 6 N N N N N 

NY_HexesEQ-32 220405 Keaney Swamp WMA 8 N N N N N 

NY_HexesEQ-33 216883 Pharsalia WMA 7 N N N N N 

NY_HexesEQ-34 46313 Northern Montezuma WMA 8 N N N N N 

NY_HexesEQ-35 210200 Tug Hill WMA 6 N N N N N 

NY_HexesEQ-36 210589 Lakeview Marsh WMA 6 N N N N N 

NY_HexesEQ-37 45137 Three Rivers WMA 7 N N N N N 

NY_HexesEQ-38 215696 Montezuma NWR 8 N N N N N 

NY_HexesEQ-39 207839 Perch River WMA 6 N N N N Y 

NY_HexesEQ-40 47482 Oak Orchard WMA 8 N N N N N 

NY_HexesEQ-41 214910 Northern Montezuma WMA 8 N N N N N 

NY_HexesEQ-42 35316 Upper and Lower Lakes WMA 6 N N N N N 

NY_HexesEQ-43 38848 French Creek WMA 6 N N N N N 

NY_HexesEQ-44 216470 Tonawanda WMA 8 N N N N N 

NY_HexesEQ-45 47100 Northern Montezuma WMA 8 N N N N N 

NY_HexesEQ-46 204305 Upper and Lower Lakes WMA 6 N N N N N 

NY_HexesEQ-47 212163 Happy Valley WMA 7 N N N N N 

NY_HexesEQ-48 31790 Lake Alice WMA 5 N N N N Y 
a Two WMAs were dropped after the random selection process due to concerns about appropriate 

habitat upon groundtruthing.  While there are water control structures present, both lack suitable 

marsh bird habitat because Happy Valley is a wetland managed for bog turtles and Lake Shore 

Marshes is a wooded wetland managed for waterfowl. 

 

b Two PSUs were dropped due to sampling design errors. 
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Table A2. List of freshwater managed wetland routes surveyed 2013-2017 and corresponding 

management activities. 

Random PSU 

Survey Order 

PSU 

Hex_ID 

Survey Route Name 

D
E

C
 R

eg
io

n
 Years surveyed and type of 

management 

2
0

1
3
 

2
0

1
4
 

2
0

1
5
 

2
0

1
6
 

2
0

1
7
 

NY_HexesEQ-01 

211002 EQ01/211002/Carter's 

Pond WMA 

5 A NR NR --- --- 

NY_HexesEQ-02 

47099 EQ02/47099/Tschache 

Pool Montezuma NWR 

8 NR NR B --- E 

NY_HexesEQ-03 

35709 EQ03/35709/Upper and 

Lower Lakes WMA 

6 C B NR NR NR 

NY_HexesEQ-05 49857 EQ05/49857/Whitney 

Point WMA (Upper Lisle) 

7 NR NR NR --- --- 

NY_HexesEQ-06 46314 EQ06/46314/Howland 

Island N. Montezuma 

WMA 

8 E F NR D,F E 

NY_HexesEQ-07 38850 EQ07/38850/Perch Lake 6 NR* --- --- --- --- 

NY_HexesEQ-08 47874 EQ08/47874/Tonawanda & 

Iroquois 

8 NR NR NR NR E 

NY_HexesEQ-09 45532 EQ09/45532/Cicero 

Swamp WMA 

7 F G G --- --- 

NY_HexesEQ-10 

32959 EQ10/32959/Wilson Hill 

WMA 

6 NR NR NR F --- 

NY_HexesEQ-11 210196 EQ11/210196/Lakeview 

WMA North 

6 NR NR NR NR NR 

NY_HexesEQ-12 47481 EQ12/47481/Iroquois 

NWR 

8 NR NR NR NR B 

NY_HexesEQ-15 207445 EQ15/207445/French 

Creek WMA 

6 H NR NR NR NR 

NY_HexesEQ-18 46706 EQ18/46706/Vanderbilt 

Marsh Montezuma NWR 

8 NR F F F NR 

NY_HexesEQ-19 213348 EQ19/213348/Utica Marsh 

WMA 

6 NR NR NR D B 

NY_HexesEQ-20 41993 EQ20/41993/Lakeview 

WMA South 

6 NR NR NR NR NR 

NY_HexesEQ-27 40815 EQ27/40815/Honeyville 

WMA 

6 --- NR NR NR NR 

NY_HexesEQ-28 216470 EQ28/216470/Oak Orchard 

WMA 

8 --- --- F NR A, E 
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A= invasive species removal 

B= raised water levels/flooding 

C= loosestrife control with Galerucella beetles 

D= maintained water levels 

E= partial drawdown 

F= drawdown 

G= variable water depths 

H= ditching 

NR= no reported management 

‘---’ = not surveyed 

NR*= active management reported 6 miles SW of site which impacted water levels at survey route 
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APPENDIX B: COMPLETE LIST OF SURVEY ROUTES IN THE NEW YORK 

STATE MARSH BIRD MONITORING PROGRAM, 2010-2017 
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Table B1. Survey routes in the New York State Marsh Bird Monitoring Program, 2010-2017.  

Due to changes in the random sampling design, the 2009 survey routes were not revisited and 

thus omitted from this table. 
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     Year Surveyed Sampling Design 

Region Survey Route Name 2010 2011 2012 2013 2014 2015 2016 2017 PSU NYSLT 

1 53817/Hither Hills SP N Y Y Y Y Y Y Y x   

3 
219252/Wilson Park (Catskill Park 

campground) 
Y Y N N N N N N x 

  

3 223182/New Hampton N N N Y Y Y Y Y x   

3 
223972/Croton Point (Westchester 

County Park) 
N Y N Y Y Y Y Y x 

  

3 
225153/Marshlands Conservancy 

Westchester Co Park 
N N N Y Y Y Y Y x 

  

3 51838/Region 3 Lagrange Y Y N N N N N N x   

3 52225/Region 3 Fallsburg Y N N N N N N N x   

3 53408/Stewart SF Y Y Y Y Y Y Y Y x   

3 53410/Clarence Fahnestock SP N N N Y Y Y Y Y x   

3 53803/Constitution Marsh Y Y N Y Y Y Y Y x   

3 54589/Iona Marsh (Bear Mt SP) Y N N Y Y Y Y Y x   

3 Bashakill WMA N N Y Y Y Y Y Y   x 

4 214540/Capital District WMA Y Y N Y Y Y N Y x   

4 215715/Westerlo Y Y N N N N N N x   

4 215717/Schodack Island SP North Y Y Y Y Y Y N N x   

4 216110/Schodack Island SP South Y Y Y Y Y Y Y N x   

4 217291/Craryville Private Land N N Y Y Y N N Y x   

4 217682/Hudson River Catskill Y Y Y Y Y Y Y Y x   

4 46325/Exeter SF Y Y N Y Y Y N Y x   

4 46721/Bear Swamp SF N N Y Y Y Y Y Y x   

4 47123/Canaan Private Land N N Y Y N N N N x   

4 47516/Beebe Hill SF Y Y N N N N N N x   

4 Black Creek Marsh WMA Y Y Y Y Y Y Y N   x 
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4 Coxsackie N Y Y Y Y Y Y Y   x 

4 Franklinton Vlaie WMA Y Y Y Y Y Y N N   x 

4 Great Vly WMA Y Y Y Y Y N Y Y   x 

4 Stockport Flats N N Y N N N N N   x 

4 
Vosburgh Swamp and West Flats 

(Natural Area) 
N N Y Y Y Y Y N 

  
x 

4 Watervliet Reservoir Y N N N N N N N   x 

5 199994/Kings Bay WMA Y Y Y Y Y Y N Y x   

5 200780/Monty's Bay WMA Y Y Y Y Y Y N Y x   

5 
203526/Meacham Lake (Debar 

Mountain Wild Forest) 
N N N Y Y Y N N x 

  

5 
208250/Chubb's Dock Lk 

Champlain 
Y Y Y Y Y Y N N x 

  

5 208643/East Bay WMA Y Y Y Y Y Y N N x   

5 211784/Lake Desolation SF Y Y Y Y Y Y N N x   

5 31787/Clinton Mills N N N N Y Y N N x   

5 
Ausable Marsh WMA and 

Wickham Marsh WMA 
N N N Y Y Y N N 

  
x 

5 Bloomingdale Bog N N Y N N N N N   x 

5 EQ01/211002/Carter's Pond WMA N N N Y Y Y N N x   

5 Lake Alice WMA N N Y Y Y Y Y Y   x 

5 Oseetah Lake Marshes N N N N Y N N N   x 

5 206284/Putts Creek WMA Y N N N N N N N x   

5 Tupper Lake Marsh N N Y Y Y Y N N   x 

5 Vischer Ferry Nature Preserve N N Y Y N N N N   x 

6 206661/Indian River WMA N N Y N N N N N x   

6 37675/Cold Spring Brook SF N N N N Y Y N N x   

6 45930/Woodford SF N Y Y Y Y N N N x   
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6 
EQ03/35709/Upper and Lower 

Lakes WMA 
N N N Y Y Y Y Y x 

  

6 EQ07/38850/Perch Lake N N N Y N N N N x   

6 EQ10/32959/Wilson Hill WMA N N N Y Y Y Y N x   

6 
EQ11/210196/Lakeview WMA 

North 
N N N Y Y Y Y Y x 

  

6 
EQ15/207445/French Creek 

WMA 
N N N Y Y Y Y Y x 

  

6 EQ19/213348/Utica Marsh WMA N N N Y Y Y Y Y x   

6 
EQ20/41993/Lakeview WMA 

South 
N N N Y Y Y Y Y x 

  

6 EQ27/40815/Honeyville WMA N N N N Y Y Y Y x   

6 Fish Creek WMA N N N N Y Y Y Y   x 

6 Lakeview WMA Mud Creek N N N N N N N Y  x 

6 Perch River WMA N N N Y Y Y Y Y x   

6 Weaver Lake N N Y N N N N N   x 

7 214518/Cato N Y N Y Y Y N N x   

7 218062/Ludlow Creek SF N N N Y Y Y N N x   

7 219629/Danby SF Y Y Y Y Y Y N N x   

7 45528/Victory N N N N Y Y N N x   

7 49070/Region 7 Virgil Y Y N N N N N N x   

7 
EQ05/49857/Whitney Point WMA 

(Upper Lisle) 
Y Y N Y Y Y N N x 

  

7 
EQ09/45532/Cicero Swamp 

WMA 
N N N Y Y Y N N x 

  

8 
214122/Lake Shore Marshes 

WMA 
Y Y Y Y Y Y Y Y x 

  

8 214508/Hamlin Beach SP N Y Y Y Y Y Y Y x   

8 214903/Braddock Bay WMA N N N Y Y Y Y Y x   

8 216471/Oak Orchard WMA Y Y Y N N N N N x   
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8 
46701/Ellison Wetlands County 

Park 
N N N N Y Y N N x 

  

8 51028/Birdseye Hollow SF N N N N Y N N N x   

8 Canoga N/Private Land Y N N N N N N N   x 

8 Conesus Inlet WMA N N Y Y Y Y Y Y   x 

8 Crusoe Lake N Y N N N N N N   x 

8 
EQ02/47099/Tschache Pool 

Montezuma NWR 
N N N Y Y Y N Y x 

  

8 
EQ06/46314/Howland Island N. 

Montezuma WMA 
N N N Y Y Y Y Y x 

  

8 
EQ08/47874/Tonawanda & 

Iroquois 
N N N Y Y Y Y Y x 

  

8 EQ12/47481/Iroquois NWR N N N Y Y Y Y Y x   

8 
EQ18/46706/Vanderbilt Marsh 

Montezuma NWR 
N N N Y Y Y Y Y x 

  

8 EQ28/216471/Oak Orchard WMA N N N N N Y Y Y x   

8 Galen WMA Y N N Y N N N N   x 

8 Northern Montezuma WMA Y Y Y Y Y Y Y Y   x 

8 Valais Private Land Y N N Y N N N N   x 

9 220405/Keeney Swamp WMA N Y Y Y Y N N N x   

9 54552/Hartson Swamp WMA Y Y N N N N N N x   

9 Reinstein Woods Nature Preserve N N N N Y Y Y N   x 

9 Watts Flats WMA N N Y Y Y Y N N   x 
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APPENDIX C: RELATIVE ABUNDANCE AT NEW YORK STATE LONG-

TERM (NYSLT) SURVEY ROUTES 
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APPENDIX C: RELATIVE ABUNDANCE AT NYSLT SURVEY ROUTES 
The following graphs depict relative abundance (average number of birds per point) of primary 

focal species at the New York State Long-Term monitoring survey routes; only routes that have 

been surveyed more than twice were included.  The number and location of surveyed points 

within each route may have differed slightly among years.  Secondary species were omitted 

because of variations in methods of recording secondary species among both years and 

observers.  

Region 3 
Bashakill WMA, surveyed 2004, 2008, 2012-2017 

  
Figure C1.  Relative abundance of focal species (American bittern, least bittern, pied-billed 

grebe, sora and Virginia rail) detected at Bashakill WMA during targeted marsh bird surveys, 

2004, 2008, 2012-2017. 

. 

 

0.0

0.5

1.0

1.5

2.0

2.5

2004 2008 2012 2013 2014 2015 2016 2017

R
el

at
iv

e 
A

b
u
n
d

an
ce

AMBI LEBI PBGR SORA VIRA



 

41 

 

Region 4 
Black Creek Marsh WMA, surveyed 2004, 2010-2016 

 

 
Figure C2.  Relative abundance of focal species (American bittern, least bittern, pied-billed 

grebe, sora and Virginia rail) detected at Black Creek WMA during targeted marsh bird surveys, 

2004, 2010-2016. 

 

Coxsackie, surveyed 2011-2017 

 
 

Figure C3.  Relative abundance of focal species (American bittern, least bittern, sora and 

Virginia rail) detected at Coxsackie during targeted marsh bird surveys, 2011-2017. 
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Region 4 
Franklinton Vlaie, surveyed 2004, 2008, 2010-2015 

 
Figure C4.  Relative abundance of focal species (sora and Virginia rail) detected at Franklinton 

Vlaie during targeted marsh bird surveys, 2004, 2008, 2010-2015. 
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Great Vly WMA, surveyed 2004, 2008, 2010-2014, 2016-2017 

 
Figure C5. Relative abundance of focal species (American bittern, least bittern, pied-billed grebe, 

sora, and Virginia rail) detected at Great Vly WMA during targeted marsh bird surveys, 2004, 

2008, 2010-2014, 2016-2017. 

 

Vosburgh Swamp and West Flats, surveyed 2005, 2012-2016 

 

 
 Figure C6.  Relative abundance of focal species (American bittern, least bittern, pied-billed 

grebe, sora and Virginia rail) detected at Vosburgh Swamp and West Flats during targeted marsh 

bird surveys 2005, 2012-2016. 
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Region 5 
Ausable Marsh WMA and Wickham Marsh WMA, surveyed 2004-2005, 2013-2015 

 
Figure C7.  Relative abundance of focal species (American bittern, king rail, least bittern, pied-

billed grebe, sora and Virginia rail) detected at Ausable Marsh WMA and Wickham Marsh 

WMA during targeted marsh bird surveys, 2004-2005, 2013-2015. 

 

Lake Alice WMA, surveyed 2006, 2012-2017 

 

  
 

Figure C8.  Relative abundance of focal species (American bittern, least bittern, pied-billed 

grebe, sora and Virginia rail) detected at Lake Alice WMA during targeted marsh bird surveys, 

2006, 2012-2017.
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Region 5 
Tupper Lake Marsh, surveyed 2004, 2012-2015 

 
Figure C9.  Relative abundance of focal species (American bittern, least bittern, pied-billed grebe 

and Virginia rail) detected at Tupper Lake Marsh during targeted marsh bird surveys, 2004, 

2012-2015. 
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Region 6 
Fish Creek WMA, Surveyed 2006, 2014-2017 

 

 
Figure C10.  Relative abundance of focal species (American bittern, least bittern, pied-billed 

grebe, sora, and Virginia rail) detected at Fish Creek WMA during targeted marsh bird surveys, 

2006, 2014-2017. 
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Region 8 
Conesus Inlet WMA, surveyed 2005, 2012-2017 

 
Figure C11.  Relative abundance of focal species (American bittern, least bittern, pied-billed 

grebe, sora and Virginia rail) detected at Conesus Inlet WMA during targeted marsh bird 

surveys, 2005, 2012-2017. 

 
Northern Montezuma, surveyed 2009-2017 

 
Figure C12.  Relative abundance of focal species (American bittern, least bittern, pied-billed 

grebe, sora and Virginia rail) detected at Northern Montezuma during targeted marsh bird 

surveys, 2009-2017.
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Region 9 
Watts Flats WMA, surveyed 2005, 2012-2015

 
Figure C13.  Relative abundance of focal species (sora and Virginia rail) detected at Watts Flats 

WMA during targeted marsh bird surveys, 2005, 2012-2015. 
 

Reinstein Woods Nature Preserve, surveyed 2005, 2014-2016 

 
Figure C14. Relative abundance of focal species (Virginia rail) detected at Reinstein Woods 

Nature Preserve during targeted marsh bird surveys, 2005, 2014-2016.  
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