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Talk overview 

• Marsh bird monitoring need and background 

• Focal species  

• Random sampling design 

• Survey protocol 

• Preliminary results (2009-2011) 
– Compare NYS BBA distribution maps (2000-2005) 

• Next steps for NYS Marsh Bird Monitoring Program 
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Need 
• Wetland loss and degradation 
 

• Wetland-obligate species are 
good indicators of wetland health 
 

• Existing monitoring programs 
(e.g., BBS) don’t adequately 
monitor secretive marsh birds 
 

• T&E or SGCN species as well as 
harvested game birds 
 

• Poorly understood population 
status and trends 
 

• Need for standardized sampling 
design 

NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

(Bart 2006; Conway 2009, 2011) 
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Presenter
Presentation Notes
Why do we need a specific Marsh Bird Survey?  Marsh Bird Monitoring is driven by an array of factors.  First is the need to gauge health of wetlands that are diminishing in quantity and quality.  Wetland-obligate species like marsh birds are great indicators of wetland health, but only if we know how they are doing (distributions, abundance, trends, etc.).  We could rely on these estimates of population status from other bird monitoring programs (like BBS) but they aren’t specifically designed to detect secretive species, or to survey wetland habitat.  A second factor is the need to understand how T&E or SGCN species are doing.  A third reason is that several marsh bird species are also game bird species with open seasons.  None of these groups are well understood although we are making decisions on how to protect, manage, and harvest them.  Finally, since we’ve established that it’s a good idea to have marsh bird specific surveys, we then need to have standardization of both survey methods and sampling design so that we can pool data to understand what’s going on at large spatial scales (i.e., continental).



Focal species – T&E 
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Presenter
Presentation Notes
So – what species are we talking about?  As I mentioned, there are a few sub-groups of marsh birds: T&Es, game birds, wetland-obligates that other surveys don’t monitor well.  One are the T&E species that we have decided to protect with federal or state listing status, based on anecdotal population declines and what little data we do have, even though it may not be the “best” data/trend info (BBS, BBA).  Lack of information on these T&E species is one of the top motivators for a Marsh Bird Monitoring Program.  Black rails are known to exist at only one site in NY – didn’t change between 1980-1985 and 2000-2005 BBA.  Least bittern is such a habitat specialist (cattail wetlands) that their breeding distribution is restricted.  King rails are rare statewide – only 5 locations from both BBAs. 



Focal species – game birds 
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closed season 

Photo: Rob Curtis,  
from audubon.org  

Photo: Dave Menke, USFWS 
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Photo: Gerrit Vyn, from 
Birds of North America 

NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

Presenter
Presentation Notes
The second group of marsh birds includes migratory game bird species like rails, gallinules and snipe.  Despite this lack of information, we (NYSDEC) are responsible for migratory game bird regulations – species specific open/closed seasons, how long are the seasons open, bag limits, total possession limits.  How do we set responsible harvest limits when population trend data is limited or plagued by wide margins of error?  On the other hand, it’s important to note that wildlife managers think harvest is generally low and not too many people are hunting rails and snipe.  It’s more of a hunting tradition and may be more influential on populations in some states than others.  In NY not too many are taken. 



Focal species – game birds 
Harvest Information Program (HIP): 2009 – 2010 New York State 

Migratory Game Bird Harvest Estimates 

 

  Species      2009 Harvest         2010 Harvest   

  Snipe          600 ± 185%             600 ± 150% 

  Coot          500 ± 134%            400 ± 134% 

  Gallinules         <50 ± 191%             <50 ± 192% 

  Rails*        4,100 ± 195%             <50 ± 192% 

  

 *Rails includes: VIRA, SORA, CLRA, KIRA.  CLRA and KIRA closed 
season in NYS. 

(2011 USFWS Report - Raftovich et al. 2011) 

NYS Dept. Environmental Conservation 
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Presenter
Presentation Notes
These are preliminary estimates of migratory game bird harvest from the 2011 USFWS report.  Notice those 95% confidence intervals – this is what we mean by “uncertainty” surrounding marsh bird harvest.  CLRA and KIRA seasons are closed in NY.  Not sure why the 2009 rail harvest was so much larger than the 2010 harvest.



Secondary species 

Photo: Marie  Read, from 
Birds of North America 

Photo: Craig Gibson, from 
Birds of North America 

Photo: Marie  Read, from 
Birds of North America 

Photo: G. Armistead, from 
Birds of North America 

Photo: Isidor Jeklin/CLO, 
from Birds of North America 

threatened 

SGCN 

endangered 

NYS Dept. Environmental Conservation 
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Presenter
Presentation Notes
There is also a suite of secondary species that the surveys aren’t specifically designed to detect, but are likely to be encountered while out surveying. These include some T&E species as well as wetland obligate species that are declining (due to habitat loss).  These wetland obligates often aren’t surveyed well by other bird monitoring programs, like roadside BBS.  BBA and BBS indicate that SWSP do not appear to be declining although wetland loss and degradation is a concern.  BBS trend for MAWR is declining but noted as data deficient.  BBA for MAWR “little evidence exists for much change in the status of the MAWR in NY, where it has probably always been common in the appropriate habitat”



Overarching goal 

New York State Marsh Bird Monitoring Program: 

 

To conduct a multi-year pilot study integrating the Johnson et al. 
(2009) random sampling design with the Conway (2009, 2011) 
North American Marsh Bird Monitoring Protocols. 

NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

Presenter
Presentation Notes
In 2009, NYSDEC in cooperation with USFWS Division of Migratory Bird Management, began a three year pilot study to explore the feasibility of using a probabilistic sampling design with the Conway protocols in order to determine marsh bird distribution and population trends at multiple scales, from statewide to regional to flyway.  The pilot study began in eastern/central NY (R3-R5) in 2009 and then we refined the sampling design in 2010 before beginning surveys throughout the state.



Objectives 

• Estimate population trends to inform management decisions 
regarding population health (e.g., T&E species) 
 
• Provide population status data for game birds to inform 
regulatory decisions for harvested species 
 
• Determine species-specific habitat associations at multiple scales 

NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

(Bart 2006; Osborne et al. 2011) 



Sampling design 
NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

(Johnson et al. 2009) 

Presenter
Presentation Notes
I’m going to linger on the sampling design for a bit, because this is the primary focus of the NYS pilot study that distinguishes it from other marsh bird studies.  The idea is that we can’t estimate population status/trend without a statistically rigorous sampling design.



Sampling design 
NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

      
  

Presenter
Presentation Notes
Stage one was to identify the sampling universe as the total area in which we could potentially detect marsh birds, starting with wetland maps like the National Wetland Inventory.  



Sampling design 
NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

      
  

Presenter
Presentation Notes
USFWS provided the sampling design for NYSDEC.  We started by overlaying a grid of 40km2 hexagons over the state and then randomly selecting hexagons that had small or large wetlands from the NWI maps. The hexagons are called Primary Sampling Units (PSUs). 



Sampling design - PSUs 
NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

      
  

  
 

  

Presenter
Presentation Notes
USFWS provided NYSDEC with the random order in which to ground truth/survey the PSUs.  This map shows the PSUs that we surveyed in 2009, 2010, and 2011.  In pink are the areas (not PSUs) that NYSDEC had already established long-term monitoring sites that we decided it would be important to resurvey, even though they were not part of the random sampling scheme.  You can see in green the PSUs that we surveyed in 2009, centered on eastern/central NY.  We changed the sampling design slightly after the 2009 season (to distinguish between public and private land) and did not revisit the 2009 sites.



Sampling design - SSUs 
NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

      
  

  
 

  

Presenter
Presentation Notes
Here’s a look at a sample PSU showing the individual Secondary Sampling Units (SSUs) which are the actual survey point locations within each PSU.  Like the PSUs, SSUs had a random order in which to survey, and the rest of the points were “oversample” points in case the “panel one” points were inaccessible or in poor/non wetland habitat.  This allowed flexibility in the SSU selection process while still following the random sampling design.  We could also move SSU 100m to work around access or poor habitat issues.



Sampling design - SSUs 
NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

      
  Constitution Marsh 

Presenter
Presentation Notes
Putting together all of that sampling design mumbo jumbo, here’s a survey map showing the locations of SSUs to survey.  SSUs were a minimum of 400m apart to ensure that points were independent and minimize the chance that surveyors would detect birds from another point during a survey.  This is Constitution Marsh (Audubon) in R3.



Survey protocol 
NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

(Conway 2009, 2011) 

Presenter
Presentation Notes
At each SSU, we followed the Courtney Conway protocols that mostly everyone is using for march bird surveys these days.



Survey protocol 

• Random SSUs and  

 NYS long-term monitoring 
points 

• 3 survey replicates 

• Call-broadcast surveys 

– 5 minutes passive listening 

– 6 minutes focal spp. calls 

• Rapid habitat assessment 

Photo: NYSDEC 2011 

NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

Presenter
Presentation Notes
As I mentioned before, we visited both SSUs and a set of long-term monitoring points, and the results that I’m presenting today include data from both.  At each point, we conducted three surveys in the standard survey windows, generally early May, late May, and early June.  We used the call broadcast survey technique with 5 minutes of passive listening followed by six minutes of calls.  Each minute segment of the call portion had 30 seconds of calls followed by 30 seconds of silence for each focal species.  We recorded detections of all focal species and secondary species.  We also did a habitat assessment at each point recording water depth, veg density, dominant veg species, veg height, invasive plants, etc.  



Preliminary Results 

• Effort: ~1500 surveys at 417 points: 
2009 - 498 surveys at 188 points 
2010 - 448 surveys at 174 points 
2011 - 504 surveys at 190 points 

 
• Focal species detections (% of points):  

  Virginia rail: 23% 
  American bittern: 10% 
  pied-billed grebe: 9% 
  least bittern: 8% 
  sora: 7% 
  king rail: <1% 

NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

Presenter
Presentation Notes
Including the random SSUs and the long-term monitoring points, we surveyed over 400 points, conducting ~1500 surveys across all years. For a quick overview before I get into species specific details, VIRA was the most often detected species, followed by AMBI and PBGR.  We detected only a handful of LEBIs and SORAs and almost no KIRAs.



Preliminary Results 

Preliminary occupancy and detection probability modeling with 
Program PRESENCE 

 

“In a monitoring context, site occupancy probabilities may be used 
as a metric reflecting the current state of the population.”  

(MacKenzie et al. 2003, pg. 2200) 

 

(Hines 2006, MacKenzie et al. 2003) 

NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

Presenter
Presentation Notes
The following results that I’ll present are basic count info and PRELIMINARY occupancy modeling for the focal species.  Modeling with PRESENCE allows us to estimate occupancy while accounting for detection probability – so we can use the modeling results as an index of occupancy to get a handle on population trends statewide.



 

Virginia rail 

Year
2009 32 99 21 188
2010 84 283 47 174
2011 76 229 47 190
Total 159 611 94 417

# Detection 
Points

Total # 
Survey Points

# 
Detections

# 
Individuals

NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

Presenter
Presentation Notes
VIRA was the most often detected species, at about ¼ of all survey points across all years.  Even as the top species, we detected less than 100 individuals each year, at less than 50 points each year.  The map shows VIRA detection points statewide, combining all years of the pilot study and the LT monitoring points (e.g., Montezuma NWR, Black Creek Marsh WMA).  



Virginia rail 
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NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

Model: ψ,γ(.),ε(.),p(year) 

Presenter
Presentation Notes
Basic multi-season modeling showed that the top-supported model for VIRA had year-dependent detection probability.  With this model, Maximum Likelihood Estimates (MLEs) of probability of site occupancy were about 13% in 2009, 28% in 2010, and 35% in 2011.  Keep in mind as you look at these graphs that they only represent three years worth of data, so can’t call this upwards tendency a “trend” at this point.  Also – MLEs can have fairly large confidence intervals.  Also – sampling design modification after 2009 season.  Also multiple observer bias.  That said, the MLEs for VIRA are probably the most “robust” of all the focal species just because we had the most data for this spp.



NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

Breeding Bird Atlas 2000-2005 

(Medler 2008a) 

BBA Change: 
+21% 

Presenter
Presentation Notes
For each focal species, I’ll be showing the 2000-2005 BBA distribution maps for comparison.  These maps represent five years worth of data collection by a tremendous volunteer and staff survey effort during the Atlas period.  You can see that VIRA is widely distributed, and that there were a number of blocks with probable and confirmed breeding (brown).  Additionally, compared to the 1980-1985 (first) Atlas period, VIRA was one of the marsh bird species that had a positive change in number of occupied blocks between atlas periods.  



 

American bittern 
Year
2009 1 6 1 188
2010 32 193 23 174
2011 34 122 29 190
Total 56 321 42 417

# Detection 
Points

Total # 
Survey Points

# 
Individuals

# 
Detections

NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

Presenter
Presentation Notes
Moving on to AMBI – only a single AMBI was detected in 2009, and about 30 were detected in both 2010 and 2011.  They were detected at about 10% of all survey points.  Map again shows detection points for 2009-2011 combined.



American bittern 
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Model: ψ,γ(.),ε(.),p(survey) 
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Presenter
Presentation Notes
The top supported model for AMBI included a survey-dependent detection probability.  For all years, detection was greatest in the first survey replicate and declined in the second and third surveys. This follows what the literature says about AMBI peak calling periods earlier in the season. MLEs of occupancy probability were about 10% in 2009, 20% in 2010, and 28% in 2011. While the three-year “trend” slopes upwards, note the wide confidence intervals, particularly for 2009 when only one AMBI was detected.



NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

Breeding Bird Atlas 2000-2005 

(McGowan 2008a) 

BBA Change:  
-10% 

Presenter
Presentation Notes
2000-2005 BBA map shows the fairly widespread distribution of AMBIs with concentrations in Jefferson and St Lawrence counties as well as the central ADKs.  There was a 10% decline in occupied blocks between the first and second Atlas periods.



 

Year
2009 2 4 1 188
2010 55 187 27 174
2011 51 189 27 190
Total 79 380 39 417

# Detection 
Points

Total # 
Survey Points

# 
Individuals

# 
Detections

pied-billed grebe 
NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

Presenter
Presentation Notes
Pied-billed grebe was detected at about 10% of survey points across all years.  One thing about PBGR – when habitat is “good” for them (hemi-marsh with good interspersion of water and veg) there is usually more than one individual detected – 50% of the points where PBGR detected had >1 individual.  So distribution looks sparse, but there were >1 individuals at 50% of these points.



pied-billed grebe 
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Model: ψ,γ(.),ε(.),p(.) 

Presenter
Presentation Notes
Top supported model for PBGR included a constant detection probability.  MLEs of occupancy probability were <1% in 2009, ~10% in 2010 and ~18% in 2011.  A next step in the data analysis (this winter??) will be adding habitat covariates to the PRESENCE analysis – PBGR need open water, so these estimates will probably be “better” when modeled as a function of habitat covars.



NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

Breeding Bird Atlas 2000-2005 

(McGowan 2008b) 

BBA Change: 
+47% 

Presenter
Presentation Notes
PBGR had a 47% increase in number of occupied blocks between the two Atlas periods.  From Atlas: “This bird of marshy areas can be expected to remain only locally common in the state, with its continued existence tied to the protection of wetlands” and most breeding records from NWRs or WMAs.



 

Year
2009 4 20 2 188
2010 22 135 17 174
2011 25 121 22 190
Total 42 276 33 417

# Detection 
Points

Total # 
Survey Points

# 
Detections

# 
Individuals

least bittern 
NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

Presenter
Presentation Notes
Like PBGR, LEBI have specific habitat requirements of dense cattails interspersed with  open water for foraging.  LEBIs were detected at 8% of survey points.  New Waterbirds paper call for extended LEBI surveys – it’s possible that the standardized marsh bird protocol doesn’t allow enough time to detect LEBIs?



least bittern 
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NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

Model: ψ,γ(.),ε(.),p(survey) 

Presenter
Presentation Notes
Top supported model for LEBI included survey-dependent detection probability, with greatest detection probability in the second survey replicate in both 2010 and 2011.  MLEs of probability that a site was occupied were about 16% in all years.  Nice flat line for LEBI with wide 95% confidence intervals, again especially for 2009 when only four LEBIs were detected.



NYS Dept. Environmental Conservation 
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Breeding Bird Atlas 2000-2005 

(Kennedy 2008) 

BBA Change:  
-9% 

Presenter
Presentation Notes
BBA map shows a rather “spotty” distribution across the state.  Between the two Atlas periods there was a 9% decline in the number of occupied survey blocks.  Notes from BBA narrative: (1) Passive surveys from marsh edges may fail to detect LEBI even if present. (2) NY is near northern extent of LEBI range. (3) Area dependent, maybe >5 ha needed?



Year
2009 4 25 2 188
2010 26 59 19 174
2011 13 23 11 190
Total 41 107 30 417

# Detection 
Points

Total # 
Survey Points

# 
Detections

# 
Individuals

sora 
NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

Presenter
Presentation Notes
Sora were detected at 7% of points across all years.  Both number of individuals and number of detections was rather low.



sora 

-0.10 

0.00 

0.10 

0.20 

0.30 

0.40 

0.50 

0.60 

0.70 

0.80 

0.90 

1.00 

2009 2010 2011 

Pr
ob

ab
ili

ty
 o

f s
ite

 o
cc

up
an

cy
 

Year 

Photo: Dave Menke, USFWS 

NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

Model: ψ,γ(.),ε(.),p(year) 

Presenter
Presentation Notes
Wide confidence intervals plague the sora probability of occupancy estimates. The top supported model included year-dependent detection probability.  MLE’s of occupancy probability we between 20-25% for all years.  SORA are one of those species where small sample size makes it difficult to determine trends (even with a program like PRESENCE which is designed to handle nondetections).



NYS Dept. Environmental Conservation 
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Breeding Bird Atlas 2000-2005 

(Medler 2008b) 

BBA Change: 
+15% 

Presenter
Presentation Notes
Sora are sparsely distributed across the state.  The 15% increase in number of occupied blocks may reflect rail-specific survey efforts in the second Atlas period. 



 

Year
2009 0 0 0 188
2010 2 3 2 174
2011 1 1 1 190
Total 3 4 3 417

# Detection 
Points

Total # 
Survey Points

# 
Detections

# 
Individuals

king rail 
NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

Presenter
Presentation Notes
KIRAs were detected at only three survey points during the 2009-2011 study.  This species is rare in NY and is accordingly listed as Threatened.  It is considered the “most threatened rail in North America” .  No KIRA were detected during NYSDEC marsh bird surveys from 2004-2006 at state owned wetlands “good” habitat.  
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Presenter
Presentation Notes
Small sample size precluded occupancy/detection modeling with program PRESENCE.  KIRA were detected at <1% of survey points from 2009-2010.  This graph is included to illustrate the naïve occupancy = the actual proportion of sites where the species was detected (i.e., 3 out of 417 survey points).



NYS Dept. Environmental Conservation 
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Breeding Bird Atlas 2000-2005 

(Medler 2008c) 

BBA Change: 
0% 

Presenter
Presentation Notes
KIRA were only detected at five blocks in both Atlas periods, although the locations changed. 



NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

Breeding Bird Atlas 2000-2005 

clapper rail 

(Medler 2008d) 

BBA Change:  
-3% 

Presenter
Presentation Notes
The 09-11 Marsh Bird Monitoring Program only included 1 site on Long Island in 2011.  This site was in a freshwater marsh on the eastern end of LI and did not detect CLRA or BLRA.  I wanted to include the BBA distribution maps for CLRA and BLRA.  Total number CLRA occupied blocks decreased by 3% between Atlas periods.



NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 

Breeding Bird Atlas 2000-2005 

black rail 

(Medler 2008e) 

BBA Change: 
0% 

Presenter
Presentation Notes
BLRA – endangered in NY.  Both BBA periods found BLRA in only one block, the same location each year = Oak Beach.  NY is at northern extent of Atlantic popn. range.

The recently formed SHARP program surveyed salt marshes along the Atlantic coast, including LI this past spring.  Results pending.  When combine SHARP and NYS MBMP, especially after a few years worth of data, we should start to get a pretty good idea of marsh bird popns.



Discussion 
• Small sample size – take these 

estimates with a grain of salt! 
• More refined analysis – model 

averaging? habitat covariates? 
• Increased sampling intensity 

and duration needed for 
“better” estimates 

• Continue sampling in 2012 – 
add more survey routes as we 
are able 

• Regions 1 and 2: 2011 SHARP 
salt marsh surveys 
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Presenter
Presentation Notes
Results included here are preliminary and I hope to perform a more detailed analysis including habitat covariates.  Also, results are probably OK for VIRA, AMBI, PBGR, but small sample size for the other focal species mean wider confidence intervals and less precise MLEs from models.  More survey locations and more years of survey are needed in order to increase the statistical significance of results.  We plan to continue surveys in the future both at these random locations and at state-owned wetlands/long-term monitoring points.  Maybe go back and resurvey some of the points from the 2004-2006 surveys?  The results of this SWG study just can out and they recommend resurveying annually.



Acknowledgements 
• Mark Seamans, USFWS Div. Migratory Bird Management 

• Allison Sussman & Mark Wimer, USGS Patuxent Wildlife Research 
Center 

• Matthew Schlesinger, New York Natural Heritage Program 

• Land access graciously provided by:  

– Audubon New York 

– The Nature Conservancy – Eastern New York Chapter 

– New York State Office of Parks, Recreation and Historic 
Preservation 

– Private landowners 

• NYSDEC Bureau of Wildlife Regional staff 

 

 

NYS Dept. Environmental Conservation 
Wildlife Diversity Unit 



Questions? 

Contact information: 
Kate Yard 

NYS Marsh Bird Monitoring Program Coordinator 
kayard@gw.dec.state.ny.us 

(518) 402-8902 

NYS Dept. Environmental Conservation 
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