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EXECUTIVE SUMMARY
Introduction

Marshes, both fresh and tidal, are sensitive ecosystems that face constarfrtimeats

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. Martérican 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 Res#aReserve) 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 MarshMBinitoring
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 bedmed 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 Re
2009 and in both tidal and freshwater marshes in 2008. The primary species, as determined from
the North American Marsh Bird Monitoring protocol, was theppkxr Rail; secondary species

included Common Moorhens, Pibdled 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 importantonsiderations 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 Ralidaefamily members, huimg 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 coreerting represest Development is also

always a concern, d@iscauses a direct habitat losEhe final, and perhaps largest concern, is the
potential effects of climate change and sea level rise. These could be the most grave of all



impacts to these s, 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
retrned a number of 5.0 Clapper Rails per hectare, with a 98%igdeace 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 accuratefideasities. 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 nasibprotocol 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 waveilable. However, as long as data is
being collected, future comparison is always a possibility.

Conclusions and Recommendations

Overall, it appeared that the number od@ler 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, returnetthe highest Clapper Rail count in the country in 20@8order 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 reopare 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 gathexddition to continuing monitoring
efforts,questions to address in the future nresjudehow the density of wintering rails

compares to the density of breeding biaisd how oupopulationscompare to other sites, once
other sits have data to comgato.



INTRODUCTION

Emergent wetlands are an ecosystem of aorfoe coastal communities in Northeast Florida
They have declined precipitously in the past cenflinyer 1984) andcontinue to decline in
recent years, especially in coastal al&sdman2008. There are many species of birds that
rely on these wetlands for their survival, andny oftheseappear to béeclinng (Tate 1986,
Eddleman et al. 1988, Conway et al. 1994, Conway and Sulzman 2007, Conway 2008
Studying these species dafds that are dependeon emergent wetlandsay prove to be
important not only for thse particular species, but also as indicators of wetland h&xdtause
birds are highly mobile, i€haracteristics important to successful reproductia@niecosysta
declineprecipitously the population is likely to reducapidly as birds leave to find more
favorable habitatsAlong with drastic changesubtle declines can also be indicatgdcertain
species such &lapper Rails. Clapper Rails hangativelyhigh site fidelity, and also feed on
benthic organismsllustrating a direct link with the marsh environmeiitheavy metals
polychlorinated biphenybr other environmental contaminarte present, Clapper Rails can
accumulate these toxitisrougha majority of their food selectionThese contaminants can
affect DNA strand breakand eggshell integrity, both of which can cause population declines
over time (Novak, 2006)

Another quality of an environmental indicator is having the abilitygmeasued.

Unfortunately, sandard bird surveys such as the Breeding Bird Survey and the Christmas Bird
Count do not adequately detect inconspicuous lsudb as railsFor these reasons, the North
American Marsh Bird Monitoring program was instituted at theTolomatoMatanzas

National Estuarin®esearch Reserve in orderdieterminebaseline datéor marsh birds

monitor long term population trends, atoluse these investigatiamsalongwith ecological
linkage® to develop gossibleindicator ofecosystenmealth.



STUDY SITE

The Guana Tolomato Matanzas National Estuarine Researctv®ésereafter referred to as
GTM Research Resena the Research Rese)us located in Northeast Florida, situated along
the coast of St. Johéd FlaglelCounies Becaise of thecoastalocation a large portion of

the GTM Research Reserdeapproximately21,000 acred iscomprisedf tidal marsh,
dominated primarily bgmooth cordgras$Seartina alterniflorg andblack needlerushl(incus
roemerianug. The concern over msh healths well justified, as emergent wetlands face
threats fom development, dredginglimate changeand sedevel rise(Stedman 2008)The

North American Marsh Bird Monitoringrogramwill be onecomponent the Research Reserve
will use to track tends inecosystenmealth

BACKGROUND

The North American Marsh Birflonitoring protocolwas conceived at a Mgh Bird

Monitoring Workshop hosted at Patuxent Research Refuge into®® U. S. Fish and

Wildlife Service(USFWS)and the U. S. Geological Swy(USGS) because theeed to begin
studyingmarshbirdshad beemecognized Many of thesebirds commonly calledi s ecr et i v e
mar s h b ihoudhs to loe ragerorein decline, including several state and federally listed
speciegConway 2008) The USRWS, recognizing the need for more datasparticipated in

this program from the outseBecause of the large amount of emergent vegetation managed by
the USFWSaunder the National Wildlife Refuge systemlarge quantity of data was collected in
afew years While this wasa very good start to the program, because there is so much variation

in marsh bird populations and habitats, information from moreisiteseded to improve tke

data. The protocol used for this survey has been refined severaldin@sthe outsetvith the

most recenupdates as of January, 200Bhese revisions were made in response to the National
Marsh Bird MonitoringAnnual Conferencs, in order tokeep current with the most up to date
science, and tolarify the protocolsn order to achieveniform data collection The goal of the

North American Marsh Bird Monitoringrogramis to estimate breeding populations of
Asecretive marsh birdso as accurately as poss

A proposal for the National Estuarine Research Reserve Stsiemplement 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 Niotitle American Marsh
Bird Monitoring Program, specifically to

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

2. Determine specielabitat associations of marsh birds

3. Determine population trends of marsh birds at local (NERR site), regional, and
national geographic scales as well as various temhgoales

4. Determine the environmental factors that influence distribution of marsh birds



5. Increase local volunteer (birders or birdwatchers) participation in research and
monitoring programs

A few Research Reserves have ofosajiocludimm&mM t or i ng
Research Reserve tine spring of 2008. Woodrey algwovided guidancen planning the tidal

marsh survey for the 2009 seasd@s more NERRs baomeinvolved with the North American

Marsh Bird Monitoring, there will be more opportties for data comparisand 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 incliaggzeCRails 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 observaiof Marsh Wrens and Saltmarsh Sparrows,
though they e not included in the callback. The classification of these species that utilize the
salt marsh is shown in Figure 1.
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Figure 1: Taxonomic classification of target specie:



EFFORT TO DATE

GTM Research Reserwaitiatedthe North American Marsh Birllonitoringprogramin the
spring of 2008.Initial sites were chosamsingvegetatiordata derived from the Florida Natural
Areas Inventory mapping project of the Guana River Wildlife Management Area and the
Emergent Marsh mapping project for the GTMNEBRRthe St. Johns River Water Management
District. Many of the randomly selectetudy sitesverefoundin ground truthingo be
dominated by upland vegetaticso even though there was also emergent vegetation present,
habitat was not suitable for marsinds This issue wasot well documented in the North
AmericanMarsh Bird Monitoring protocol availaburingthe preparation of th2008survey
(Conway 2005) Surveys were conducted in these areath verylimited results Many of the
original poirts and routes were discard@d2009 after deeming much of the habitat unsuitable
for marsh birdgseeFigure?2).

In 2009,the program waw concentrate o6TMRe sear ch Reservebds domina
vegetation habitatidal marshandthenexpand to otbr emergent vegetation habitats in future

years. Of the 75,000 acres in the management boundahed@TM Research Reserve,
approximately21,000 acres consist of tidal marghaking it by far the dominant emergent

vegetation habitat typ@ahl 2009) Because these marshae well flushed and nearly marine

in salinity, Clapper Rails were the primary survey tarddte tidal marslata setwill be useful

for initial baseline data and population trends in the futlifee points fom 2008 that were

retairedwere the sites in the Guana River transaxith of the Guana River darnecause of

thar suitability for marsh bird.
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Figure2: Survey site 9A, Route 10, 2008 (left), comgzhto Survey sit®€2, TM, from 2009 (right)
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LIFE HISTORY ACCOUNTS
Clapper Rall

Clapper RailgRallus longirostri3 and Least Bitterndxobrychusexilis), as the primary
representative marsh birds of the tidal and freshwater emislihe GTM Research Reserve
are the two species of primary concéynmonitoringand trend analysiat GTM Research
Reserve Clapper Railof Northeast FloriddR. |. wayne) area bird of the salnarsh, spending
their entire livesthere(Stevenson and Anderson 1994Q)lapper Rails belontp the family
Rallidag in the ordeiGruiformes There are seven common subspecies of Clapper Rails in
North America, the Northra Clapper RailR. I. crepitany Wayne Clapper Ra(R. |. wayné),
Mangrove Clapper Ra{R. . insularun), Florida Clapper RaiR. I. scotti), Louisiana Clapper
Rail (R. |. saturatek Light-footed Clapper RafR. I. levipe} Yuma Clapper RailR.l.
yumanensisand California Clapper RaiR( |.obsoletuy 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 eatetn{Gulf Coast)Florida,
respectively (Lewis 1983). Florida is also the wintering grounds for Northern Clapper Rails.
The threeClapper Rails that do not occur in Florida are the western U. S. subspecies, the Yuma
California,and Lightfooted ClappeRails.

Like manyother marsh birdClapper Raildeed primarily on small crustaceans and insects

Theyf orage al ong the waterod6s edge, opportunisti
view and reach, as well as probing into the marsh mud foe sexentary invertebratekewis

lists their food selection as parasitic wormAsgaridag, clam worms Nereisspp.), snails

(Molulidae), crabs Sesarmaspp.,Ucaspp.), insectsspiders I(ycosaspp.,Clubionaspp.), fish

(Poeciliidag Fundulusspp.) anglant material (Lewis 1983)This food selectiondueto its

benthic naturegould result in the accumulation of environmental contaminamésasonin itself

to monitor this specig®©dom 1975, Conway 1995).

Clapper Rails are ground nestefiiey buld nest platformsn S alterniflora with vegetation
ramps tary to avoid tidal flooding but still in close poximity to water. On tidal creeks in
Georgia, Clapper Rail nektcatiors averaged-8 meters fronthe wated s  €Ldwgsel983)
Because ofttis nesting habitat selectiorear waterhigh tides froma singlestormeventcan
eradicatan ent i r e stingmitem@sin thee saine wary, sea level reeer a long
period of timecould be detrimental to marsh birdeducing habitat availdiiy (Wilson,
personal communication)Clapper rails must rebuild their nest platforms every year, as the
unstable environmemémoveshem onat leastan annual cycléGaines 2003) Even a very
slight increase irmagnitude or frequency bigh tides andstorm events could have a drastic
impacton rail nesting success
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Least Bittern

Least Bitterndelong to the familyArdeidae

in the orderCiconiiformes While sharing
some habits with Clapper Railssast Bitterns
have some distinct differencekeas Bitterns
are more often found in freshwater areas
especially in cattail marshe3heir breeding
range in North America covers approximately
the eastern half of the United States and the
southern edge of eastern Canattathe fall,
most Least Bitternmigrate around the gulf,
wintering in southern Central America and
northern South America. In central and south
Florida, however, Least Bitterns are present
yearround.

Least Bitterns are very adept at foraging above
deeper water by clinging to reedslagrasses
moving from stalk to stalk, without ever
stepping on solid groundThis allows them to
effectively use aleeper watearea not usgby
most of the other herons and marsh birds
(Gibbs 1992) Least Bitterns feed primarily

on fish salamanderdadpoles, frogdeeches,
slugs, crayfish, dragonfliestherinsects and
occasionally shrews and mjdakenprimarily
from the surface or near surface of the wat Figure 3 Least Bittern, photo by Donna Bekull
(NYNHP 2009).

Least Bitterns weave their nests into the vegetdtmn six to 24 inchesbove water level.
Nestsoftensi nk t o rest on the waterdés surface as
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 nestaigts in conjunction with choosinfyeshwater
marshedor their breeding habitgprotect them from some of the dangers facebitgs

breeding in tidal marshedHowever, freshwater marshiesve been in decline over the past
century,duelargelyto dewelopment pressureand still continue to decline in recent years
(Stedman and Dahl 20Q8AIso, some sea level rise models show significant impacts on coastal
freshwater marsheddigh salinitywaterinundationcould cause conversions from freshwater
marsheso tidal marshegNing 2003) This conversion would causelacline in breeding

habitatfor Least Bitterns.
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