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EXECUTIVE SUMMARY  

Introduction  

Marshes, both fresh and tidal, are sensitive ecosystems that face constant threats from 

developmental pressures and sea level rise.  Marsh birds, simply by nature of the habitat in which 

they choose to live, are excellent indicators of these ecosystems.  Unfortunately, they are also 

hard to study because of their secretive nature.  North American Marsh Bird Monitoring takes 

this into account and uses a callback survey method, which allows for greater detection of these 

secretive marsh birds.  Using this data allows the Guana Tolomato Matanzas National Estuarine 

Research Reserve (GTM Research Reserve) to build a baseline dataset of an understudied group 

of birds, while also allowing the GTM Research Reserve to document the ecological health of 

wetlands. 

Background 

The North American Marsh Bird Monitoring protocol was conceived at a Marsh Bird Monitoring 

workshop hosted by the United States Geological Society and United States Fish and Wildlife 

Service at Patuxent Research Reserve in 1998.  The protocol was written largely by Dr. Courtney 

Conway from the University of Arizona, and has been refined multiple times since then to keep 

up to date with the most recent science.  Dr. Mark Woodrey brought the concept to the National 

Estuarine Research Reserve national meeting in the fall of 2006 as a proposal to join in this 

national effort. 

Effort to Date 

Marsh Bird monitoring was performed in the Research Reserveôs tidal marshes in the spring of 

2009 and in both tidal and freshwater marshes in 2008.  The primary species, as determined from 

the North American Marsh Bird Monitoring protocol, was the Clapper Rail; secondary species 

included Common Moorhens, Pied-billed Grebes, Soras, King Rails, Saltmarsh Sparrows, and 

Marsh Wrens. 

Concerns 

There are several environmental concerns that make the study of marsh birds important.  A few 

of the most important considerations are prey availability and health of habitat.  All the species 

we studied use macroinvertebrates as a major food source.  Impacts to the food source could 

quickly impact the marsh bird populations.  Also, for the Rallidae family members, hunting is 

still a potential concern.  Accurate take numbers for these species is entirely unknown, and while 

estimates tend to be relatively low, there is enough uncertainty around the numbers to need more 

accurate information to assess how much of a concern hunting represents.  Development is also 

always a concern, as it causes a direct habitat loss.  The final, and perhaps largest concern, is the 

potential effects of climate change and sea level rise.  These could be the most grave of all 
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impacts to these birds, as marshes change in response to the climate.  Monitoring of this aspect 

alone could prove to be extremely useful data over time. 

Results and Discussion 

Distance sampling was used on the data from 2009 to estimate densities of breeding birds, and 

returned a number of 5.0 Clapper Rails per hectare, with a 95% confidence interval range of 2.0 

to 12.4.  The confidence interval was very wide, as expected, due to a limited number of 

samples.  As the monitoring continues, data will give a more accurate idea of densities.  The 

limited number of samples came from a variety of issues relating to the national protocol.  It was 

very difficult to adhere strictly to the national protocol, which gives very general directions.  

Some of the specific issues of the national protocol for our area included access to sites, relative 

abundance of appropriate habitat and how to randomly sample that habitat, and what species to 

monitor. 

No comparable data analyses from the Southeast were available.  However, as long as data is 

being collected, future comparison is always a possibility. 

Conclusions and Recommendations 

Overall, it appeared that the number of Clapper Rails found in our area was relatively high, 

though without much to compare to it is difficult to assess.  A very interesting bit of side data 

was that the St. Augustine Christmas Bird Count, which encircles much of the GTM Research 

Reserve, returned the highest Clapper Rail count in the country in 2008.  In order to draw more 

local conclusions, this project must continue into the future.  Local results may become apparent 

in just a few years, but trends and more specific analysis will likely require more time.  Some of 

the primary initial questions and goals of this project, including use of marsh birds as 

environmental indicators and measuring breeding marsh bird population trends, will only be 

answered and assessed as data continues to be gathered.  In addition to continuing monitoring 

efforts, questions to address in the future may include how the density of wintering rails 

compares to the density of breeding birds, and how our populations compare to other sites, once 

other sites have data to compare to. 
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INTRODUCTION  

Emergent wetlands are an ecosystem of concern for coastal communities in Northeast Florida.  

They have declined precipitously in the past century (Tiner 1984), and continue to decline in 

recent years, especially in coastal areas (Stedman 2008).  There are many species of birds that 

rely on these wetlands for their survival, and many of these appear to be declining (Tate 1986, 

Eddleman et al. 1988, Conway et al. 1994, Conway and Sulzman 2007, Conway 2008).  

Studying these species of birds that are dependent on emergent wetlands may prove to be 

important not only for those particular species, but also as indicators of wetland health.  Because 

birds are highly mobile, if characteristics important to successful reproduction in an ecosystem 

decline precipitously, the population is likely to reduce rapidly as birds leave to find more 

favorable habitats.  Along with drastic changes, subtle declines can also be indicated by certain 

species such as Clapper Rails.  Clapper Rails have relatively high site fidelity, and also feed on 

benthic organisms, illustrating a direct link with the marsh environment.  If heavy metals, 

polychlorinated biphenyl, or other environmental contaminants are present, Clapper Rails can 

accumulate these toxins through a majority of their food selection.  These contaminants can 

affect DNA strand breaks and eggshell integrity, both of which can cause population declines 

over time (Novak, 2006). 

Another quality of an environmental indicator is having the ability to be measured.  

Unfortunately, standard bird surveys such as the Breeding Bird Survey and the Christmas Bird 

Count do not adequately detect inconspicuous birds such as rails.  For these reasons, the North 

American Marsh Bird Monitoring program was instituted at the Guana Tolomato Matanzas 

National Estuarine Research Reserve in order to determine baseline data for marsh birds, 

monitor long term population trends, and to use these investigationsðalong with ecological 

linkagesðto develop a possible indicator of ecosystem health. 
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STUDY SITE 

The Guana Tolomato Matanzas National Estuarine Research Reserve (hereafter referred to as 

GTM Research Reserve or the Research Reserve) is located in Northeast Florida, situated along 

the coast of St. Johns and Flagler Counties.  Because of the coastal location, a large portion of 

the GTM Research Reserveðapproximately 21,000 acresðis comprised of tidal marsh, 

dominated primarily by smooth cordgrass (Spartina alterniflora) and black needlerush (Juncus 

roemerianus).  The concern over marsh health is well justified, as emergent wetlands face 

threats from development, dredging, climate change, and sea level rise (Stedman 2008).  The 

North American Marsh Bird Monitoring program will be one component the Research Reserve 

will use to track trends in ecosystem health. 

BACKGROUND  

The North American Marsh Bird Monitoring protocol was conceived at a Marsh Bird 

Monitoring Workshop hosted at Patuxent Research Refuge in 1998 by the U. S. Fish and 

Wildlife Service (USFWS) and the U. S. Geological Survey (USGS), because the need to begin 

studying marsh birds had been recognized.  Many of these birds, commonly called ñsecretive 

marsh birds,ò are thought to be rare or in decline, including several state and federally listed 

species (Conway 2008).  The USFWS, recognizing the need for more data, has participated in 

this program from the outset.  Because of the large amount of emergent vegetation managed by 

the USFWS under the National Wildlife Refuge system, a large quantity of data was collected in 

a few years.  While this was a very good start to the program, because there is so much variation 

in marsh bird populations and habitats, information from more sites is needed to improve these 

data.  The protocol used for this survey has been refined several times since the outset, with the 

most recent updates as of January, 2008.  These revisions were made in response to the National 

Marsh Bird Monitoring Annual Conferences, in order to keep current with the most up to date 

science, and to clarify the protocols in order to achieve uniform data collection.  The goal of the 

North American Marsh Bird Monitoring program is to estimate breeding populations of 

ñsecretive marsh birdsò as accurately as possible. 

A proposal for the National Estuarine Research Reserve System to implement North American 

Marsh Bird Monitoring was submitted by Mark Woodrey in the fall of 2006.  The proposal was 

for each NERR site to begin monitoring in order to meet the goals of the North American Marsh 

Bird Monitoring Program, specifically to 

1. Determine the population status and breeding distribution of marsh birds 

2. Determine species-habitat associations of marsh birds 

3. Determine population trends of marsh birds at local (NERR site), regional, and 

national geographic scales as well as various temporal scales 

4. Determine the environmental factors that influence distribution of marsh birds 
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5. Increase local volunteer (birders or birdwatchers) participation in research and 

monitoring programs 

A few Research Reserves have begun monitoring due to Woodreyôs proposal, including GTM 

Research Reserve in the spring of 2008.  Woodrey also provided guidance in planning the tidal 

marsh survey for the 2009 season.  As more NERRs become involved with the North American 

Marsh Bird Monitoring, there will be more opportunities for data comparison and greater 

regional and national assessment capabilities. 

The primary species of interest for this program include the Rallidae and Ardeidae, Rails and 

Bitterns.  At GTM Research Reserve, the primary species of interest included Clapper Rails and 

Least Bitterns, but many secondary species are also of interest, including American Bitterns, 

King Rails, Virginia Rails, Soras, and Common Moorhens.  Also, simply because of being in the 

right place at the right time, we record observations of Marsh Wrens and Saltmarsh Sparrows, 

though they are not included in the callback.  The classification of these species that utilize the 

salt marsh is shown in Figure 1. 
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Aves

Ciconiiformes

Ardeidae

Least Bittern

American 
Bittern

Gruiformes

Rallidae

Clapper Rail

King Rail

Virginia Rail

Sora

Common 
Moorhen

Passeriformes

Troglyditidae

Marsh Wren

Emberizidae

Saltmarsh 
Sparrow

Figure 1: Taxonomic classification of target species 
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EFFORT TO DATE  

GTM Research Reserve initiated the North American Marsh Bird Monitoring program in the 

spring of 2008.  Initial sites were chosen using vegetation data derived from the Florida Natural 

Areas Inventory mapping project of the Guana River Wildlife Management Area and the 

Emergent Marsh mapping project for the GTMNERR by the St. Johns River Water Management 

District.   Many of the randomly selected study sites were found in ground truthing to be 

dominated by upland vegetation, so even though there was also emergent vegetation present, 

habitat was not suitable for marsh birds.  This issue was not well documented in the North 

American Marsh Bird Monitoring protocol available during the preparation of the 2008 survey 

(Conway 2005).  Surveys were conducted in these areas, with very limited results.  Many of the 

original points and routes were discarded in 2009 after deeming much of the habitat unsuitable 

for marsh birds (see Figure 2). 

In 2009, the program was to concentrate on GTM Research Reserveôs dominant emergent 

vegetation habitat, tidal marsh, and then expand to other emergent vegetation habitats in future 

years.  Of the 75,000 acres in the management boundary of the GTM Research Reserve, 

approximately 21,000 acres consist of tidal marsh, making it by far the dominant emergent 

vegetation habitat type (Dahl 2009).  Because these marshes are well flushed and nearly marine 

in salinity, Clapper Rails were the primary survey target.  The tidal marsh data set will be useful 

for initial baseline data and population trends in the future.  The points from 2008 that were 

retained were the sites in the Guana River transect, south of the Guana River dam, because of 

their suitability for marsh birds. 

 

 

 

 

 

 

 

 

 

 

Life History  Account Figure 2: Survey site 9A, Route 10, 2008 (left), compared to Survey site 02, TM, from 2009 (right) 
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LIFE HISTORY ACCOUNTS  

Clapper Rail 

Clapper Rails (Rallus longirostris) and Least Bitterns (Ixobrychus exilis), as the primary 

representative marsh birds of the tidal and freshwater marshes in the GTM Research Reserve, 

are the two species of primary concern for monitoring and trend analysis at GTM Research 

Reserve.  Clapper Rails of Northeast Florida (R. l. waynei) are a bird of the salt marsh, spending 

their entire lives there (Stevenson and Anderson 1994).  Clapper Rails belong to the family 

Rallidae, in the order Gruiformes.  There are seven common subspecies of Clapper Rails in 

North America, the Northern Clapper Rail (R. l. crepitans), Wayne Clapper Rail (R. l. waynei), 

Mangrove Clapper Rail (R. l. insularum), Florida Clapper Rail (R. l. scottii), Louisiana Clapper 

Rail (R. l. saturates), Light-footed Clapper Rail (R. l. levipes), Yuma Clapper Rail (R. l. 

yumanensis) and California Clapper Rail (R. l. obsoletus). Wayne Clapper Rails are the breeders 

in Northeast Florida, while Mangrove Clapper Rails, Louisiana Clapper Rails, and Florida 

Clapper Rails are breeders in southern Florida, the panhandle, and western (Gulf Coast) Florida, 

respectively (Lewis 1983).  Florida is also the wintering grounds for Northern Clapper Rails.  

The three Clapper Rails that do not occur in Florida are the western U. S. subspecies, the Yuma, 

California, and Light-footed Clapper Rails. 

Like many other marsh birds, Clapper Rails feed primarily on small crustaceans and insects.  

They forage along the waterôs edge, opportunistically capturing and eating nearly anything in 

view and reach, as well as probing into the marsh mud for more sedentary invertebrates.  Lewis 

lists their food selection as parasitic worms (Ascaridae), clam worms (Nereis spp.), snails 

(Molulidae), crabs (Sesarma spp., Uca spp.), insects, spiders (Lycosa spp., Clubiona spp.), fish 

(Poeciliidae, Fundulus spp.) and plant material (Lewis 1983).  This food selection, due to its 

benthic nature, could result in the accumulation of environmental contaminants, a reason in itself 

to monitor this species (Odom 1975, Conway 1995).  

Clapper Rails are ground nesters.  They build nest platforms in S. alterniflora with vegetation 

ramps to try to avoid tidal flooding, but still in close proximity to water.  On tidal creeks in 

Georgia, Clapper Rail nest locations averaged 3-8 meters from the waterôs edge (Lewis 1983).  

Because of this nesting habitat selection near water, high tides from a single storm event can 

eradicate an entire populationôs nesting attempts.  In the same way, sea level rise over a long 

period of time could be detrimental to marsh birds, reducing habitat availability (Wilson, 

personal communication).  Clapper rails must rebuild their nest platforms every year, as the 

unstable environment removes them on at least an annual cycle (Gaines 2003).  Even a very 

slight increase in magnitude or frequency of high tides and storm events could have a drastic 

impact on rail nesting success. 
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Least Bittern 

Least Bitterns belong to the family Ardeidae, 

in the order Ciconiiformes.  While sharing 

some habits with Clapper Rails, Least Bitterns 

have some distinct differences.  Least Bitterns 

are more often found in freshwater areas, 

especially in cattail marshes.  Their breeding 

range in North America covers approximately 

the eastern half of the United States and the 

southern edge of eastern Canada.  In the fall, 

most Least Bitterns migrate around the gulf, 

wintering in southern Central America and 

northern South America.  In central and south 

Florida, however, Least Bitterns are present 

year-round. 

Least Bitterns are very adept at foraging above 

deeper water by clinging to reeds and grasses, 

moving from stalk to stalk, without ever 

stepping on solid ground.  This allows them to 

effectively use a deeper water area not used by 

most of the other herons and marsh birds 

(Gibbs 1992).  Least Bitterns feed primarily 

on fish, salamanders, tadpoles, frogs, leeches, 

slugs, crayfish, dragonflies, other insects, and 

occasionally shrews and mice, taken primarily 

from the surface or near surface of the water 

(NYNHP 2009). 

Least Bitterns weave their nests into the vegetation from six to 24 inches above water level. 

Nests often sink to rest on the waterôs surface as the young take on mass.  Nests are typically 

located adjacent to a patch of open water, in most cases less than 20 feet away (Weller 1961).  

Some of these aspects of Least Bittern nesting habits, in conjunction with choosing freshwater 

marshes for their breeding habitat, protect them from some of the dangers faced by birds 

breeding in tidal marshes.  However, freshwater marshes have been in decline over the past 

century, due largely to development pressures, and still continue to decline in recent years 

(Stedman and Dahl 2008).  Also, some sea level rise models show significant impacts on coastal 

freshwater marshes.  High salinity water inundation could cause conversions from freshwater 

marshes to tidal marshes (Ning 2003).  This conversion would cause a decline in breeding 

habitat for Least Bitterns. 

Figure 3: Least Bittern, photo by Donna Bear-Hull 


