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Chapter 4

GOMAMN STRATEGIC BIRD
MONITORING GUIDELINES:

MARSH BIRDS

DESCRIPTION OF SPECIES GROUPS AND
IMPORTANT HABITATS IN THE GULF OF
MEXICO REGION

ARSH BIRDS ARE A GROUP OF BIRDS LIVING AT THE
M interface of aquatic and the terrestrial ecosystems.

Living along this edge exposes them to myriad
threats and stressors; thus, understanding threats and eco-
logical relationships in both upland and wetland ecosystems
is critical to effective conservation of these species. Marsh
birds are a poorly understood group, in general, due to their
cryptic coloration and generally elusive nature (Ribic et al.
1999, Woodrey et al. 2012). We know relatively little about
marsh bird ecology and biology, including their population
status and trends (Johnson et al. 2009, Conway 2011). Nearly
50% of marsh bird species in the Gulf region are of conser-
vation concern (Table 4.1), mostly due to the loss of wetland
habitats: American (Botaurus lentiginosus) and Least Bittern
(Ixobrychus exilis), Yellow (Coturnicops noveboracensis), Black
(Laterallus jamaicensis), and King Rail (Rallus elegans), Marsh
(Cistothorus palustris) and Sedge Wren (Cistothorus platen-
sis), and Nelson’s (dmmospiza nelsoni) and Seaside Sparrow
(Ammospiza maritimus) (Table 4.1; Eddleman et al. 1994,
Herkert et al. 2001, Post and Greenlaw 2009, Poole et al.
2009, Lowther et al. 2009, Shriver et al. 2011, Kroodsma and
Verner 2013, Leston and Bookhout 2015, Pickens and Mean-
ley 2015). Several other marsh bird species are hunted on the
Gulf Coast and elsewhere during their annual cycle (Case
and McCool 2009). As a group marsh birds display a high
degree of endemism—like many other terrestrial vertebrate
species found in tidal marshes (Greenberg 2006, Greenberg
and Maldonado 2006, Greenberg et al. 2006). In addition,
marsh birds have been shown to be bio-indicators of emergent
marsh ecosystem health (Novak et al. 2006). Addressing our
current uncertainties—a lack of understanding of the status,
ecology, and management of this group—is critical to marsh
bird conservation.

The Gulf of Mexico (GoM) is home to 20 species of
marsh birds, (Woodrey et al. 2012, Table 4.1), from the most
common and abundant marsh bird of the Gulf region, the
Clapper Rail (Rallus crepitans), to the widespread, but locally
common Seaside Sparrow, to the Limpkin (dramus guarauna)
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which is for the most part restricted to freshwater marshes in
Florida (Post and Greenlaw 2009, Rush et al. 2012).

Breeding Season

Fourteen marsh bird species breed within the boundaries of
the GoM Avian Monitoring Network (GoMAMN) (Figure
1.2, Table 4.1). Clapper Rail is the most abundant species and
has a nearly continuous distribution in salt marshes across the
region, whereas its congener, the King Rail is less abundant
and has a more sporadic distribution concentrated in the
coastal marshes of Louisiana and Texas (Rush et al. 2012,
Pickens and Meanley 2015). Although a widespread breeder
along the Gulf Coast, Common Gallinule (Gallinula chloro-
pus) abundance is localized (Bannor and Kiviat 2002). Marsh
Wrens are known to breed across much of the GoOMAMN
region, but in Florida they are not known to breed south of
the Big Bend Region (Kroodsma and Verner 2013).

Other breeding marsh bird species have more restrict-
ed breeding ranges throughout the Gulf Coast. Black Rails
breed from south Florida north through Alabama, with the
highest abundance found in south-central Florida and de-
clining towards the northern GoM; coastal Texas appears
to be a stronghold for breeding and wintering Black Rails
across the eastern United States (Tolliver et al. 2018, Haver-
land 2019) and they have recently been regularly found in
coastal southwest Louisiana throughout the year (Johnson
and Lehman 2019). American Coots (Fulica americana)
breed in peninsular Florida and coastal Texas with isolated
populations along the Gulf Coast to west Louisiana (Brisbin
and Mowbray 2002). Limpkins are a sporadically distribut-
ed, permanent resident of freshwater marshes, found most
commonly throughout peninsular Florida (Bryan 2002).
Gulf Coast populations of the Seaside Sparrow are irregularly
distributed from the Everglades through south Texas (Post and
Greenlaw 2009). The Boat-tailed Grackle (Quiscalus major)
is irregularly distributed along the Gulf Coast from south-
west Florida to southeast Texas (Post et al. 2014), breeding
throughout most of peninsular Florida, whereas the Great-
tailed Grackle (Quiscalus mexicanus) has a more western gulf
breeding distribution, nesting from southwest Louisiana south
through Mexico (Johnson and Peer 2001).

Mississippi Agricultural & Forestry Experiment Station



Table 4.1. Marsh bird species to be considered for monitoring programs at multiple geographic scales across the
northern Gulf of Mexico. Table includes species residency status, landcover association, and the North American
continental trend and conservation concern scores (Partners in Flight 2017).

Trend Continental
Common Name Latin Name Breeding Winter Migration Landcover Association(s)? Score Concern
Score
. . Podilymbus Palustrine Emergent Wetland,
- b
Pied-billed Grebe podiceps X X X Estuarine Emergent Wetland 2 8
Coturnicops Palustrine Emergent Wetland,
Yellow Rail pS X X Estuarine Emergent Wetland, 3 15
noveboracensis
Evergreen Forest
Black Rail lLater‘allus ) X X X Palustrme Emergent Wetland, 5 17
Jjamaicensis Estuarine Emergent Wetland
Clapper Rail® Rallus crepitans X X X Estuarine Emergent Wetland 3 13
King Rail Rallus elegans X X X Palustrine Emergent Wetland 5 15
s
s ) . Palustrine Emergent Wetland @
b )
Virginia Rail Rallus limicola X X Estuarine Emergent Wetland 1 9 ;
=
. . Palustrine Emergent Wetland, @
Sora Porzana carolina X X Estuarine Emergent Wetland 2 9
. Porphyrio Palustrine Emergent Wetland,
b
Purple Gallinule martinicus X X X Estuarine Emergent Wetland 4 "
Common . Palustrine Emergent Wetland,
Gallinule? Gallinula galeata X X X Estuarine Emergent Wetland 8 10
American Coot® Fullcg X X X Palustl.'me Emergent Wetland, 2 8
americana Estuarine Emergent Wetland
Limpkin® Aramus X X X Palustrine Emergent Wetland 3 10
guarauna
. . Botaurus ;
American Bittern lentiginosus X X Palustrine Emergent Wetland 4 12
. . Palustrine Emergent Wetland,
Least Bittern Ixobrychus exilis X X X Estuarine Emergent Wetland 3 10
Cistothorus Palustrine Emergent Wetland,
Sedge Wren . X X Estuarine Emergent Wetland, 1 7
platensis
Evergreen Forest
Cistothorus Palustrine Emergent Wetland,
Marsh Wren palustris X X X Estuarine Emergent Wetland 1 7
. Ammospiza .
Seaside Sparrow maritima X X X Estuarine Emergent Wetland 2 14
Nelson’s Sparrow Ammo?PlZa X X Estuarine Emergent Wetland 1 12
nelsoni
Red-winged Agelaius X X X Palustrine Emergent Wetland, 4 8
Blackbird® phoeniceus Estuarine Emergent Wetland
Boat-tailed . . Palustrine Emergent Wetland,
Grackle® Quiscalus major X X X Estuarine Emergent Wetland 4 12
Great-tailed Quiscalus X X X Palustrine Emergent Wetland, 1 4
Grackle® mexicanus Estuarine Emergent Wetland

aSee Chapter 1 and Appendix 2 for full description of landcover associations.
®Species not included on the GoOMAMN Birds of Conservation Concern list (see Appendix 1) but included here due to their ecological importance
and/or ability to serve as an ecosystem indicator.
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Marsh birds use a variety of mostly tidal wetland types
across the Gulf Coast, including salt, brackish, intermedi-
ate, and fresh marsh (Table 4.1). Salt and brackish marsh
(C-CAP Estuarine Emergent Wetland), typically dominated
by Spartina alterniflora and Juncus roemerianus along the Gulf
Coast, provide critical habitat for breeding Least Bitterns,
Clapper Rails, Marsh Wrens, and Seaside Sparrows (Gabrey
and Afton 2004, Rush et al 2009, Stouffer et al. 2013). The
importance of salt and brackish marsh (C-CAP Estuarine
Emergent Wetland) to Clapper Rails appears to be directly
related with the distribution and abundance of fiddler crabs
(Ueca spp.), acritical food resource during the breeding season
(Rush et al 2010a, 2010b). Black Rail along the Gulf Coast
appear to have very specific habitat preferences; they are typ-
ically found along the interface between emergent marsh and
upland habitats (C-CAP Estuarine Emergent Wetland and
Grassland) in areas that experience infrequent inundation and
are dominated by fine-stemmed vegetation such as Spartina
patens and S. spartinae (Haverland 2019).

Some breeding marsh bird species, such as King Rail,
Marsh Wren, and Boat-tailed Grackle occur in low numbers
in salt marsh habitats (C-CAP Estuarine Emergent Wetlands),
but are more common in lower salinity habitats including
brackish and intermediate marsh (C-CAP Estuarine Emer-
gent Wetlands and Palustrine Emergent Wetlands). In the
case of King Rail, they use cultivated rice fields (C-CAP
Cultivated Crops - Rice), with seasonal shifts from more
intermediate areas to brackish marsh habitats (C-CAP Pal-
ustrine Emergent Wetland and Estuarine Emergent Wetland)
during the nonbreeding season (Pickens and Meanley 2015).
Other species depend almost exclusively on intermediate and
freshwater marsh, including tidal freshwater habitats (C-CAP
Palustrine Emergent Wetlands), for nesting (Table 4.1).

Spring and Autumn Migration Seasons

Migratory marsh birds are largely short- to mid-distance
migrants that use fresh and salt marshes (C-CAP Palustrine
Emergent Wetlands and Estuarine Emergent Wetlands) for
stopover habitat during migration (Bent 1926). The GoM
provides habitat for migratory marsh birds twice each year
(roughly February-May and August-November).

There are seven migratory marsh birds of conservation
concern: Least Bittern, American Bittern, King Rail, Yellow
Rail, Black Rail, Marsh Wren, and Nelson’s Sparrow. For each
of these species, part of the population spends the winter
along the Gulf Coast and the rest continue migrating and
spend the winter farther south. Some Black and King Rails
are year-round residents of the Gulf Coast (Butler et al. 2015),
while others of both species cover a wide geographic area
among their breeding ranges, from the Pacific to Atlantic
coasts, and northward to the United States and Canada border

(Kroodsma and Verner 2013, Lowther et al. 2009, Pickens and
Meanley 2015, Poole et al. 2009, Shriver et al. 2011, Butler
etal. 2016, Fournier et al. 2017a,d).

All migratory marsh bird species of conservation concern
breed in freshwater or brackish wetlands, and use fresh and
saltwater marshes for stopover during migration. Wetlands
across the GoM region are diverse and encompass salt marsh
to emergent estuarine fresh and brackish systems (C-CAP
Estuarine Emergent Wetlands to Palustrine Emergent Wet-
lands) to heavily forested freshwater swamps (C-CAP Palus-
trine Forested Wetlands). Each wetland type serves a unique
avian community while also serving many other important
ecological purposes. These purposes include flood water con-
trol, cleaning water, protection from storm surge, as well as
supporting the majority of commercially and recreationally
important fisheries (Costanza et al. 2008, Engle 2011). For
migratory species, the timing of available habitat is crucial,
since habitat available at the wrong time of year is of limited
benefit to a migratory species (Fournier et al. 2015, 2017b,
2017¢, 2018).

How migratory marsh bird species move within and
across the GoM is not well understood. Little is known about
species-specific timing of their migrations, what populations
migrate through the region versus stay along the coast in
winter, the spatial extent and seasonality of their movements
along the coast, and what proportion cross versus take an
overland route around the GoM. Answers to these and other
questions relating to marsh bird migration are critical for the
development of a strategic comprehensive conservation plan.

Winter Season

In general, little attention has been focused on winter marsh
birds in ongoing bird conservation efforts, including in the
GoM Region. Yet of the 20 marsh bird species found using
Gulf Coast habitats, 18 spend the winter in coastal wetland
habitats across the region (Table 4.1). In a recent effort to
promote effective monitoring of bird restoration activities,
Woodrey (2017) recommended including monitoring focused
on non-breeding marsh birds, since non-breeding marsh birds
include some species not present in the breeding season and
that may have habitat needs that are different from those
of breeding birds. Some species, such as Pied-billed Grebe
(Podilymbus podiceps), Virginia Rail (Rallus limicola), Sora
(Porzana carolina), and American Coot winter across a broad
suite of habitat types across a broad geographic area (Muller
and Storer 1999, Conway 1995, Melvin and Gibbs 2012,
Brisbin and Mowbray 2002). Others, such as Least Bittern,
Purple Gallinule (Porphyrio martinicus), Limpkin, and Nel-
son’s Sparrow are more restricted in their habitat use and/or
their distribution during the winter (Bryan 2002, Poole et al.
2009, West and Hess 2002, Shriver et al. 2011).
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Found in the GoM region during winter, American
Bitterns are typically associated with freshwater marshes
(C-CAP Palustrine Emergent Wetlands) with their highest
concentrations in the Everglades and along the Louisiana
coast (Lowther et al. 2009). Yellow and Black Rails are also
widespread during winter along the Gulf Coast (Eddleman
et al. 1994) although Yellow Rails are not found in south
Texas (Leston and Bookhout 2015). Recent work on winter
Yellow Rails has shown selection for wet pine savanna hab-
itats (C-CAP Evergreen Forest) and high marsh (C-CAP
Estuarine Emergent Wetlands; Morris et al. 2017). However,
GoM-wide, systematic searches for Yellow Rails are necessary
to better understand their regional winter habitat selection.
Habitat selection of Black Rails remains unknown although
a growing interest in their status and conservation will likely
reduce the uncertainty around suitable winter habitat (Watts
2016).

Marsh bird habitat use along the northern Gulf Coast is
less varied during the winter season than the breeding season.
Nearly all 18 marsh bird species found in the region during
the winter can be observed across the salinity gradient of a
typical estuary, from high salinity (3035 ppt) or polyhaline
areas to low salinity or oligohaline (0-5 ppt) areas. How-
ever, the abundance of a given species varies greatly across
these marsh zones in winter. Clapper and King Rail, Marsh
Wren, and Nelson’s and Seaside Sparrow are most abundant
in salt and brackish marsh habitats while many other species,
including Pied-billed Grebe, American Bittern, Virginia Rail,
Sora, Purple and Common Gallinule, American Coot and
Limpkin, are most abundant in freshwater marshes (C-CAP
Palustrine Emergent Wetlands, Gabrey et al. 1999, Gabrey
and Afton 2000, Greenlaw and Wolfenden 2007). Other
species, including Yellow and Black Rail and Sedge Wren, are
not typically associated with emergent marsh habitats, instead
they are most often observed in adjacent upland habitats

(C-CAP Grasslands), including wet pine savanna (C-CAP
Evergreen Forest).

CONSERVATION CHALLENGES

AND INFORMATION NEEDS

Primary Threats and Conservation Challenges
Threats to coastal marshes and marsh birds are widespread
and varied across the northern GoM region. Four of the five
Gulf Coast states have experienced significant wetland loss
over the last several decades (Table 4.2).

Marsh loss in the GoM Region is due to both anthro-
pogenic and natural threats and stressors. Anthropogenic
threats (Eddleman et al. 1988, Greenberg 2006, Greenberg et
al 2006, Greenberget al. 2014) include development, hydro-
logic modifications, grazing and agriculture, marsh burning,
invasive species, contaminants, and sea-level rise.

Of these, coastal development is the primary concern,
threatening the integrity of coastal marshes in the GoM and
globally (Greenberg 2006, Greenberg et al. 2006, Battaglia
et al. 2012, Greenberg ct al 2014). Development of coastal
areas continues to be driven by the influx of humans to coastal
zones; in the GoM region the human population continues
to grow at a rate more than double the national average, and
wetlands are disappearing faster than anywhere else in the
continental United States (Partnership for Gulf Coast Land
Conservation 2014).

Hydrologic modifications such as ditching, channel
dredging, tidal flow restriction, and water-level manipula-
tions for waterfowl have been and continue to be a major
factor influencing marsh systems, resulting in major chang-
es in plant community associations, which in turn affect
marsh bird communities (Eddleman et al. 1988, Greenberg
2006, Shriver and Greenberg 2012). Grazing and agricul-
ture alter plant communities in some areas, such as Louisi-
ana and Texas where row crop agriculture, rice, and grazing

Table 4.2. Percent change of emergent wetland by state for the Gulf of Mexico region.

State Percent Change Years Citation
Florida -452 1956-1996 Handley, L., K. A. Spear, C. Thatcher, and S. Wilson. 2015a
Alabama -54 1955-2002 Handley, L., K. A. Spear, C. Thatcher, and S. Wilson. 2015b
Mississippi -55 1979-2007 Handley, L., K. A. Spear, C. Thatcher, and S. Wilson. 2015¢c
Louisiana -33 1955-2007 Handley, L., K. A. Spear, C. Thatcher, and S. Wilson. 2015d
Texas +11° 1956-2006 Handley, L., K. A. Spear, C. Thatcher, and S. Wilson. 2015e

aThe percent change for Florida is the mean percent change of two coastal regions of the state.
®The percent change for Texas is the mean percent change of two coastal regions of the state.
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Seaside Sparrow (Ammospiza maritima).
Photo credit: Michael Gray.

are common practices in coastal areas (Stutzenbaker and
Weller 1989, Hobaugh et al. 1989). Likewise, marsh burning
for waterfowl and furbearers, a relatively frequent practice
across portions of the south Atlantic and Gulf Coast Re-
gions and particularly common in coastal Louisiana and
Texas, may alter the suitability of these habitats for marsh
birds (Stutzenbaker and Weller 1989, Hobaugh et al. 1989,
Nyman and Chabreck 1995, Mitchell et al. 2006). However,
the broader impacts of more frequent marsh burning than
would occur under a natural fire regime are only now be-
ing investigated in a rigorous manner (Mitchell et al 2006).
The high frequency of natural disturbance (e.g. tropical
storms and hurricanes) make Gulf Coast landscapes highly
susceptible to the effects of invasive plant species (Battaglia
etal. 2012). Although not specifically evaluated in the GoM
Region, negative impacts of invasive plant species on marsh
bird communities and other estuarine vertebrates have been
demonstrated in other regions of the US. (Benoit and Askins
1999, Guntenspergen and Nordby 2006). Direct impacts,
including storm-related mortality, are poorly known for
marsh birds although short-term population impacts have
been documented in a few cases (Holliman 1981, Marsh
and Wilkinson 1991). However, broad-scale, process-level
studies are lacking but must be implemented to understand
the regional variation of impacts to coastal marsh birds.
Sources of contamination in coastal marsh ecosystems
include agricultural and urban runoff;, application of pesti-
cides, and oil and chemical spills. Polychlorinated biphenyls
(PCBs) and metals appear to be most problematic contam-

inants for marsh birds due to chronic, long-term input, and
exposure (Greenberg 2006, Novak et al. 2006). For example,
Novak et al (2006) demonstrated that Clapper Rails serve as
excellent indicators of PCB contamination in estuarine-marsh
ecosystems. In addition to PCBs, mercury contamination
may also be a threat in the region. Several areas around the
GoM, including the Everglades, Tampa Bay, and Escambia
Bay in Florida, Mobile Bay in Alabama, and Vermilion Bay in
Louisiana, have been noted as mercury hotspots or suggested
as areas to serve as long-term mercury monitoring and research
sites (Schmeltz et al. 2011, Commission for Environmental
Cooperation 2017). Shriver et al. (2006) and Winder and
Emslie (2011) used Sharp-tailed and Nelson’s Sparrows, re-
spectively, and Fournier et al. (2016) used Clapper Rails to
determine mercury levels in breeding and wintering individ-
ual’s habitats. Oil spills, while episodic, can have detrimental
effects on a variety of coastal wildlife, including marsh birds
(Bergeon-Burns et al. 2014). Direct contact with polycyclic ar-
omatic hydrocarbons occur during the initial phase following
a spill produces often lethal effects on vertebrate organisms.
Nonlethal oil effects typically accumulate over long periods of
time given the persistence of many oil-based products. These
long-term effects manifest themselves through physiological
response and altered coastal food webs, resulting in significant
fitness impacts on vertebrate species.

Sea-level rise is expected to have a significant impact on
coastal ecosystems and species that occupy coastal emergent
wetlands. A recent vulnerability assessment for the GoM
region indicated that both natural communities and species
are vulnerable to future threats from sea-level rise (Reece et
al. 2018). Emergent marsh communities and avian species
that depend on these habitats, such as Mottled Duck (A4nas

fulvigula) and Clapper Rail, have a compromised adaptive
capacity due to habitat loss and degradation. Modeling studies,
focused on marsh bird response to sea-level rise, do provide
insight into potential species-level impacts. Rush et al. (2009)
predicted species-specific response to sea-level rise: Clapper
Rails and Seaside Sparrows, both salt marsh specialists, had
a predicted positive response to future increases in sea level
while freshwater specialists such as Least Bittern and Marsh
Wren showed decreased occupancy rates. In the San Francis-
co Bay Area, Veloz et al. (2013) also found species-specific
variation in response to various sea level rise scenarios. These
studies, while informative, are limited in geographic scope but
strongly suggest the need for more broad-scale studies to fully
understand the implications of future sea-level rise. Conroy
etal. (2010) provide an explicit framework for conservation
decision-making, using the effects of climate change on coastal
marsh birds to illustrate their framework. They provide a
series of explicit climate-related hypotheses, predictions, and

76\MAFE5}

Missi

ippi Agricultural & Forestry Experiment Station



tests, which can be evaluated usinglocal efforts/studies nested
within a regional context to explore population-level impacts
on marsh birds.

Outside of the threats noted above, one of the largest
conservation issues facing marsh birds is a lack of understand-
ing of their migratory ecology. Understanding migratory
connectivity for marsh bird species, like other migratory or-
ganisms, is critical because of the consequences to the ecology,
evolution, and conservation of their populations (Webster et
al. 2002). Given the various migratory life history strategics
demonstrated across GoM marsh bird species (‘Table 4.1), it
is imperative that efforts be undertaken to reduce uncertainty
around this critical period. We know little about the timing
of arrival and departure of different species, the proportion of
many of the migratory populations that simply stopover on
the Gulf Coast versus those who spend the winter on the coast,
and the geographic origins of populations migrating through
or to the GoM region. In addition, for most species of marsh
birds, migratory routes in the region are unknown, though
some have been documented from oil platforms, suggesting at
least some individuals cross, rather than circumnavigate, the
open waters of the GoM (Russell 2005). Thus, studies that
address any of these data gaps should be strongly considered
in the near future.

IDENTIFICATION OF PRIORITIES

The conservation community seeks to use the best
available information to manage and conserve bird
populations and habitats in the face of uncertainty (Mace
et al. 2000, Margules and Pressey 2000). To effectively
understand the impacts of natural and anthropogenic
disasters, such as hurricanes or the Deepwater Horizon
Oil Spill, critical data gaps must be addressed (NASEM
2017). Based on experience with the Deepwater
Horizon Natural Resources Damage Assessment, long-
recognized gaps in avian monitoring data, and evaluation
of population and habitat objectives in existing bird
conservation plans, GOMAMN identified three broad
monitoring priorities across the GoM region (Figure
2.2):

o Evaluating Management Actions (How are things
we are doing impacting bird populations?)

o Determining Status and Trends (How
are populations and habitats doing?)

¢ Understanding Ecological Processes (How are the
larger ecosystem processes impacting birds?)

Using these priorities, the GoOMAMN Marsh Bird Working
Group identified specific subsets of priority monitoring activ-

ities, discussed below, to be addressed to reduce uncertainty
associated with bird populations across the northern GoM
region.

Priority Management Actions

Monitoring that answers questions about management and
restoration actions is valued by GoOMAMN because moni-
toring these actions will provide improved understanding of
marsh bird response to a given management action, evaluate
management and restoration success, and better inform fu-
ture management and restoration decisions relative to marsh
bird conservation. We prioritized monitoring management
actions that have the highest impact (i.c., reduce uncertainty
associated with specific action) on marsh bird populations.
For example, we know little about the population level ef-
fects of emergent marsh restoration on breeding marsh birds.
Specifically, how do marsh bird populations respond to the
creation of emergent marsh islands versus marsh restoration
adjacent to an existing emergent marsh complex? We are
also interested in monitoring management actions which
are currently practiced in the Gulf, because monitoring these
actions will help inform current management practices.

We developed species-specific influence diagrams, which
provide simple graphical representations of the ecological link-
ages between management actions and our response metric,
population size, that potentially impact marsh birds (Conroy
and Peterson 2013). There are several management actions
including ecosystem restoration, freshwater management,
integrated predator control, prescribed fire, stormwater man-
agement, sustainable agriculture, and disturbance reduction
that are commmon across all species of marsh birds of conser-
vation concern (Figure 4.1 and Appendix 4). We prioritized
our management actions based on their uncertainty and effect
size because improving our understanding (i.c., reducing
uncertainty) is a core value of GOMAMN.

Wetland loss along the northern GoM has been well
documented (Handley et al. 2015a, b, ¢, d, ¢). In addition, the
restoration of emergent marsh habitats have been identified
as a focus area in many post-Deepwater Horizon recovery
documents (e.g., DWH Trustees 2016). However, marsh
bird response to emergent marsh restoration efforts at the
project scale or how populations respond at a regional scale
is essentially unknown, particularly in the GoM (Woodrey
2017). Given the unprecedented scale at which marsh
restoration will take place across the GoM in response to the
Deepwater Horizon Oil Spill, the marsh bird working group
identified the monitoring of marsh bird response to emergent
marsh restoration as one of its highest priority management
actions (Table 4.3). Response metrics associated with marsh
restoration would be primarily acrial extent of marsh created
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Figure 4.1. Influence diagram of the relationship between management actions (green boxes), intermediate
processes (gold boxes) and population size (blue hexagon) for the Black Rail (Laterallus jamaicensis) within the

Gulf of Mexico Region.

but should include marsh bird community assemblage and/
or species-specific marsh bird abundance, depending on the
project objective(s). Marsh restoration projects are typically of
a smaller scale, limiting the opportunity for generating robust
species abundance estimates. However, the use of community
assemblages can allow for a robust evaluation of marsh
creation projects. At the broader regional scale encompassing
a collection of projects, species-specific abundance
data can be used effectively to evaluate the cumulative
effects of multiple restoration efforts across the region.

Freshwater management, defined as any management
action that influences the amount of fresh water flowing
into a system, including storm water, impacts marsh birds in
several key ways. First, changing of salinity levels, via altered
freshwater inflows, in a wetland system affects the plant
communities and invertebrate prey available in that wetland.
It can also change the sediment deposition rates in a wetland
system, change the ratio of open to emergent marsh, and
influence vegetation density and height. The major factors
influencing marsh zonation patterns we see along the northern
GoM, namely salinity and tidal regime, are well understood
from a mechanistic perspective, yet little is known about how
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changes in salinity indirectly affect marsh bird populations via
changes in plant community assemblages in coastal marshes.
Given this relationship, priority should be given to reducing
the uncertainty associated with vegetation assemblages and
marsh bird populations where both plant assemblage and
marsh bird abundance are monitored.

A more substantial uncertainty exists concerning the
process of how salinity changes prey species abundance and
diversity of marsh bird foods such as fiddler crabs (Uca. spp.),
insects, benthic invertebrates, and plant seeds. Further, there
is also uncertainty around the dietary plasticity of marsh
birds as freshwater inputs influence salinity changes which
in turn impact prey. Diet studies, such as those for Clapper
Rail (Rush et al. 2010a), as well as ecological studies relat-
ing prey abundance and distribution to rail movements and
nesting habits (Rush et al 2010Db, ¢), are critical to reducing
uncertainty. To better understand this relationship, studies
should be rigorously designed to determine crab abundance
across existing salinity gradients. In addition to fiddler crabs,
the same approach and metrics would apply to reducing un-
certainty surrounding the impacts of salinity for tidal marsh
insects, benthic invertebrates, and seed abundances.
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Table 4.3. Uncertainties underpinning the relationship between management decisions and populations of marsh

birds in the northern Gulf of Mexico.

Species End-point to .
Hsasment Question measure mgmt. Uncertainty Description Uncertalrltz E.ﬁ ect
Category? Category® Size>
Season(s) performance
Habitat Aerial extent of
Marsh and Natural How dogs gmergent marsh emergept marsh Marsh bird community
Birds Process restoration influence created; marsh assemblage and species-specfic
. marsh bird community bird community High High
Restoration assemblages and species- assemblage: abundance response to emergent
All (Habitat mblag p7 age; marsh restoration.
Restoration) specific abundances? marsh bird
abundance
Habitat
'\éﬁ,:: gr;gcl;l:;ural How do changes in salinity Fiddler Relationship between salinity
Restoration influence prey communities | crab, insect and prey abundance (e.qg., fiddler High High
All (Freshwater (e.g..fiddler crabs, insects)? | abundance crabs, insect abundance).
Management)
Invasive/
Marsh Problematic . . i
Birds Species I§ ngfs:.t predation a " Nest predation Geographlc varlab|l|lty hlghly )
Control signi |ca_n_t source of low rates uncerta!n, predator identity High Unknown
All (Predator productivity? uncertain
Management)
Habitat
vy . | and Natural How do hydrological ) . Uncertainty around seasonal/
ellow Rail ; Soil moisture, . y
Process changes to pine savanna annual changes in wet pine .
R . h habi itability f surface water hydrol in relati High Unknown
Winter estoration change hal itat sung ility for depth savanna hydrology in re ation to
(Freshwater wintering Yellow Rails? Yellow Rail utilization.
Management)
Habitat Extent of plant communit;
Black and | and Natural How do changes in the P Y
Yellow Rail | Process timing and extent of Plant community assemblage change based on
. ) altered freshwater inflow and High Unknown
Restoration freshwater inputs change the | assemblage resulting changes in Black and
All (Freshwater plant community/structure? g changes Ir
Management) Yellow Rail populations.
Habitat Plant commuity
and Natural assemblage
Marsh Process \éVhat are the Ic_mglt«‘erm response; plant Whether changes in a marsh
: . enefits of maintaining a - - -
Birds Restoration ) species-specific | plant community due to .
N marsh plant community . : Ny . " High Unknown
(Habitat . ] stem densities; prescribed fire will benefit marsh
assemblage with prescribed )
All Management- fire? percent dead birds.
Prescribed ’ herbaceous
Fire) material
Percent
Marsh Site/Area Does storm water impervious
Birds Management | runoff negatively Impact surface; Relationship between stormwater Low Unknown
reshwater survivorship and productivity | percent human runoff and marsh birds.
Freshwat i hi d productivit t h ff and h bird
All Management) | of marsh birds? development at
landscape scale
Habitat .
and Natural Does cultivated rice Aerial extent of . - .
) - . . second crop Very high uncertainity associated
Yellow Rail | Process agriculture provide suitable . . .
. f (i.e., ratoon crop) | with Yellow Rail abundance .
Restoration stopover and possibly . } ) High Unknown
. . . ) h of cultivated estimates and patterns of use in
Winter (Habitat wintering habitat for Yellow . . . L
A rice; Yellow Rail cultivated rice impoundments.
Management- | Rails? abundance
Agriculture)
Habitat
?’?gc'::;ural What is the relationship Plant community Uncertainity exists regarding the
Yellow Rail . between prescribed fire (for | assemblage, unity 9 9
Restoration . ) . population response of Yellow .
. management/restoration of including : : . High Unknown
) (Habitat h ) i Rails to prescribed fire across the
Winter Management- wet pine savanna habitat) structure; Yellow Gulf of Mexico region
Presoﬂbe o and Yellow Rail abundance? | Rail abundance glon.
Fire)
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Table 4.3 (continued).

Species End-point to .
Managemeant Question measure mgmt. Uncertainty Description Uncertalrltz E.ﬁ e::td
Category’ Category® Size>
Season(s) performance
Habitat
laDnd Natural What is the relationship Plant community | Whether changes in high marsh
. rocess - AR :
Black Rail . between high marsh assemblage, plant community (i.e., species
Restoration ) . L .
(Habitat management management including composition and structure) due High Unknown
All Management- (i.e., prescribed fire) and structure; Black | to prescribed fire will affect Black
g Black Rail abundance? Rail abundance Rail abundance.
Prescribed
Fire)
Habitat
and Natural Does cultivated rice ’ High level of uncertainity
) . - . . Aerial extent of A ) )
King Rail | Process agriculture provide suitable - - surrounding King Rail abundance
. . . cultivated rice . .
Restoration habitat for breeding, . e estimates and patterns of use High Unknown
- e L agriculture; King | . ’ L
All (Habitat migrating, and wintering Rail abundance in cultivated rice impoundment
Management- | habitat for King Rails? landscapes.
Agriculture)
Marsh Site/Area - ’
Birds Management | How do changes in salinity Salinity regime, Relationship betweeen salinity .
h o plant community . Low High
(Freshwater influence plant communities? and marsh plant species.
assemblage
All Management)
Invasive/ Abundance
Marsh Problematic Is direct predation (raccoons, | of marsh bird .
: ) . P Sources of mortality are
Birds Species harriers, etc.) a significant predators ; . . .
. unknown; precise estimates of High Low
Control source of mortality for adults | (e.g., racoons, mortality are unknown
All (Predator and subadults? Northern Y :
Management) Harriers)
Aerial extent of
Invasive/ invasive plant
Problematic What is the impact of species (e.g., Marsh bird community
Marsh Species invasive plant species Phragmites spp., | assemblages and species-
Birds Control on marsh bird comuunity Cogon grass, specific abundance and .
] - N High Low
(Habitat assemblages, species- etc.); marsh demography responses to
All Management- | specific abundance, and bird community | various levels of invasive plant
Invasive demography? assemblage; species.
Plants) marsh bird
deomography

aCategories follow the classification scheme and nomenclature presented by Salafsky et al. (2008) and Conservation Measures Partnership (2016).
"Based on expert opinion using two levels of classification (high level of uncertainty or low level of uncertainty) based on anecdotal observations

and published literature.

°Based on expert opinion using three levels of classification (high, low, and unknown) per the potential positive or negative impact on a
population. Where high represents the likelihood of a major impact; low represents a minor impact; and unknown represents unknown

consequences.

9To facilitate decision making, we utilized a scoring rubric that contrasted the degree of uncertainty against the presumed population effect size,
where High-High=1 (highest priority); High-Unknown=2; Low-Unknown=2; Low-High=3; High-Low=4; and Low-Low=5 (lowest priority). Here, we
only present questions that scored a 1, 2, or 3.

The effective management of wet pine savanna and
high marsh habitats (defined as Spartina patens and S. spar-
tinae-dominated transition zones at the ecotone of tidal marsh
and pine forests) where Yellow and Black Rails have recently
been found is virtually unknown, although the use of pre-
scribed fire is beginning to be understood for the north-central
regions of the Gulf (Morris et al. 2017, Sochren et al. 2018).
Given the restricted geographic limits of these studies, a criti-
cal need for wintering marsh birds are survey and monitoring
efforts focused on Yellow and Black Rails across the Gulf
region. In addition to prescribed fire, freshwater inflows and

80

hydrologic regime are two factors also thought to influence
plant communities for these high marsh and pine savanna
habitats, but these relationships are, for the most part, unde-
scribed and understudied Thus, the GoOMAMN marsh bird
working group has prioritized monitoring efforts focused on
tracking plant community assemblage and species-specific
stem density in responses in these critical habitats to changes
in freshwater hydrology for these two high priority species
(Figure 4.1 and Appendix 4).

In the GoM region, nest predation appears to be
the significant source of nest loss and resulting reduced
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productivity (Rush et al. 2010c; Lehmicke 2014).
Although the specific species of predators are not known,
it is hypothesized that mammalian predators are primarily
responsible for the majority of nest loss in GoM tidal
marsh systems. However, our certainty associated with this
hypothesis is limited, due to the lack of nest monitoring data
for breeding marsh birds. Thus, the marsh bird working
group prioritized collecting nest predation rates across the
Gulf region as part of local and regional projects. Further,
monitoring marsh bird nest predation rates in areas where
an integrated predator program is used for beach nesting
birds would provide information regarding potential indirect
benefits to birds nesting in the marsh near these beach
habitats, an additional unknown which should be addressed
across the Gulf region.

While the effects of prescribed fire are well studied in
many upland systems, uncertainty remains around prescribed
fire impacts on tidal marsh vegetation diversity and structure,
wetland invertebrates, and the birds which depend on them,
particularly in the unimpounded, natural marshes found
along the Gulf coast. The most common questions members
of the marsh bird working group hear from land managers
revolve around the fire return interval for tidal marsh man-
agement. Unfortunately, there are little empirical data or
published studies to provide guidance for the management
community. Further, little is known regarding how changes
in climate might impact land managers’ ability to burn in the
future. A focus on quantifying plant community response,
including plant species assemblage, species composition, and
species-specific stem densities, to prescribed fire is a significant
priority for marsh bird monitoring. A focused evaluation
of the long-term benefits of maintaining marsh plant com-
munities via fire are critical to reducing uncertainty around
marsh bird response to marsh management, and monitoring
efforts should be undertaken to better understand regional
differences in fire effects across the GoM region.

Many coastal wetlands, especially in Texas and Louisiana,
have been converted into impounded wetland agricultural
fields, often growing crops such as rice. Many rail species in
North America are known to use these rice fields, along with
several other species of marsh birds, though what kinds of rice
agriculture are best for providing food, shelter, and wintering
and/or breeding habitat is not well known (Eadie et al. 2008,
Acosta et al. 2010).

For some species of birds, disturbance, especially during
the breeding season, can have a large impact on the ability
of birds to successfully fledge offspring. Disturbance during
migration/winter can also cause birds to expend their limited
energy reserves, as has been studied in several waterfowl spe-
cies. Whether disturbance by humans impact the ability of

marsh birds to successfully nest, or puts extra stress on their
ability to survive during migration is unknown. Given winter
ecology of marsh birds is not well known, little is known about
the relative impacts that different types of disturbance might
have. For example, what is the relative impact of a human
near a nest, impacts of boat wake, or a person fishing several
meters away in a boat?

Priority Status and Trends Assessments

Our highest priority is given to species with declining popu-
lation trends and/or great uncertainty about their trend over
long time spans and a broad geography (Figure 2.2, Table 4.1).
We have included the population status of each of our marsh
birds of conservation concern, as well as other marsh bird
species considered potential monitoring targets (‘Table 4.1).
These trends are from the Partners in Flight (2017) Species
Assessment. For species which do not breed in the GoM and
for which we do not know the relative proportion of the pop-
ulation wintering in the GoM (e.g., Yellow Rail), population
level status and trends assessment in the GoM may not be
appropriate. In those cases, trends of just the GoM wintering
population may be useful. Population level status and trends
assessment for a resident species such as Seaside Sparrow, are
appropriate and should be given serious consideration.

Due to the lack of region-wide population estimatees and
trend data for marsh birds, we value information related to the
status and trends of our bird species of conservation concern
that address both population-level and habitat (quantity and
quality) over long time periods that span the entirety of the
northern GoM. Because of their secretive nature, inaccessi-
bility of their habitats, and relative paucity of information
about them, we know very little about the status and trends
of any of these marsh bird species of conservation concern.
This information is vital for assessing/documenting changes
in populations and their habitats, as well as to provide data to
facilitate understanding of large-scale ecological processes such
as sea-level rise and their impacts to birds and their habitats.

The highest monitoring priority is population-level
trends over time, at a region-wide scale for breeding marsh
bird species, collected in such a way as to inform the wider
population trends for species that migrate to and through
the GoM. Presently, there are no long—term avian monitoring
programs in place and no restoration projects that collect
marsh bird data across multiple states or over meaningful time
scales. However, a robust marsh bird sampling framework is
available (Johnson et al. 2009) and this sampling frame allows
for the incorporation of historic data, thus taking advantage
of the limited monitoring efforts to date.

Table 4.1 provides habitat associations for marsh bird
species considered in this monitoring plan. Habitats are
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Black Rail (Laterallus jamaicensis). Photo credit: Michael Gray.

prioritized in the same order as the priority species, because
status and trends assessment is a two-pronged approach
whereby we evaluated the status and trends of marsh birds
of conservation concern and the habitats they use along the
GoM. The long-term trends of marsh birds are best assessed by
implementing a Gulf-wide monitoring program designed to
estimate abundance using established point count monitoring
protocol (Conway 2011) and sampling design (Johnson et
al. 2009).

Priority Ecological Processes
Marshes and marsh birds are subject to a variety of ecological
processes including, but not limited to hurricanes and other
extreme weather events, changes in salinity, and predation
(Day et al. 2013). By understanding these underlying pro-
cesses, the bird conservation community of practice will be
better prepared to understand marsh bird population changes,
including the impacts of forces that can and cannot be man-
aged. While there are many uncertainties about how marsh
birds will be impacted by restoration techniques in wetland
ecosystems, there are additional key uncertainties about re-
lated ecological processes (NASEM 2017).

The impacts on marsh birds of changing precipitation
patterns, hydrological and fire regimes due to climate change
and hurricane intensity and frequency are uncertain (Woodrey

etal. 2012). Given these and other uncertainties identified by
the GOMAMN Marsh Bird Working Group, the ecological
process questions detailed in Table 4.4 were determined to be
of the highest priority for better understanding marsh bird
populations in the GoM.

The fragmentation of wetlands by human development
has likely had impacts on the movement of organisms across
the landscape, and even in some cases possibly at a local level.
How this development impacts movement and other aspects
of individual survival is not well known, and uncertainty
about effects of different types of development on marsh
bird ecology still exists.

There are several key areas of uncertainty around how
hurricanes (and other named tropical storms) impact marsh
birds (Table 4.4). First is the uncertainty around the short-
and long-term effects on marsh bird communities, as well as
the timing of the storms in relation to the breeding season.
Storm surge, extensive rainfall and wind could all have det-
rimental impacts on individual marsh birds, their nests, and
young, though how well individuals or their young are able
to anticipate and respond to these impacts is not known.
Long-term impacts of hurricanes could affect marsh birds
through changes in the vegetation community from storm
surge or other landform changes. This uncertainty is whether
those changes to habitat impact marsh birds, and if they do,
for how long a time period.

Marsh restoration is assumed to provide habitat for marsh
birds, yet, we have little data to support this supposition
(NASEM 2017). While there are many uncertainties about
how marsh birds will be impacted by restoration techniques
in wetland ecosystems there are additional key uncertainties
about related ecological processes (NASEM 2017). For ex-
ample, how do birds colonize these areas, and how is colo-
nization affected by succession? Understanding individual
bird movements would also allow us to assess the effects of
human development and how it influences occupancy, as
well as assessing the effects of fire on occupancy. In addition
to assessing occupancy, telemetry data would be important
because it allows for the study of movement and home range.

SUMMARY & MONITORING

RECOMMENDATIONS

We see three main priorities for monitoring of marsh birds

in the GoM:

* Coordinated GoM-wide marsh bird monitoring is sore-
ly needed. A robust framework exists for collecting data
that can answer local and region wide questions and is
already being successfully implemented in the north
castern US through the SHARP (Saltmarsh Habitat and
Avian Research Program, tidalmarshbirds.org). The same
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Table 4.4. Uncertainties related to how ecological processes impact populations of marsh birds in the northern

Gulf of Mexico.
Sz sl End point to Uncertainty Effect
Process Question T Uncertainty Description Category® ¢ Size© ¢
Season(s) Category?
Marsh Does human development | Occupancy; Whether human development
birds Movement of | adjacent to wetlands species-specfic of any kind has an impact; do High High
Organisms influence the occupancy of | marsh bird certain kinds of development 9 9
All marsh birds? abundance have more impact than others?
Marsh Uncertainty about birds ability
birds Natural Do hurricanes impact Species-specfic to move and avoid negative
Disturbance marsh bird abundance in marsh bird impacts; how hurricanes impact High Unknown
Al Regimes the short- or long-term? abundance habitat quality and marsh bird
survival.
Marsh Are there differential Adult and .
birds N_atural impacts of hurricanes juvenile annual .lJnce[rtamt)_/_abou’[ adlult vs .
Disturbance . f ) ) juvenile ability to avoid natural High Unknown
h on adult versus juvenile survivorship .
Regimes . } . disturbances.
All annual survivorship? estimates

aCategories follow the classification scheme and nomenclature presented by Bennett et al. (2009).

®Based on expert opinion using two levels of classification (high level of uncertainty or low level of uncertainty) based on anecdotal observations
and published literature.
°Based on expert opinion using three levels of classification (high, low, and unknown) per the potential positive or negative impact on a population.
Where high represents the likelihood of a major impact; low represents a minor impact; and unknown represents unknown consequences.

9To facilitate decision making, we utilized a scoring rubric that contrasted the degree of uncertainty against the presumed population effect size,
where High-High=1 (highest priority); High-Unknown=2; Low-Unknown=2; Low-High=3; High-Low=4; and Low-Low=>5 (lowest priority). Here, we
only present questions that scored a 1, 2, or 3.

sampling framework, and similar monitoring protocols
should be implemented across all five northern GoM
states, to allow us to estimate population size and trend,
as well as address uncertainties associated with manage-
ment actions and the impacts of ecological processes.

* Monitoring of marsh bird response to various estuarine
wetland restoration techniques is greatly needed, both
to evaluate ongoing restoration work, and to inform
future restoration efforts. Monitoring should seck to
understand the impact of different restoration techniques,
as well as the amount of time it takes marsh birds, and
the vegetation/food resources they rely on, to respond
to different techniques. In addition, the monitoring
of the effects of prescribed fire in estuarine wetlands
could have wide ranging implications for marsh birds,

especially black rail, as well as other birds which use
coastal wetlands such as waterfowl. Monitoring should
seek to understand the effects of prescribed fire in different
seasons, and with different intensities on the marsh
bird community and the vegetation/food it relies on.

* Sea-level rise is the ecological process we are most

certain will influence marsh bird populations in the
coming decades, though how it will impact all species
is not well known. Additional work is needed to bet-
ter predict how marshes will respond and/or move as
sea levels rise, and what role extreme weather events
such as hurricanes play in the short- and long-term
survival of marsh bird species, especially earlier season
tropical storms which could affect breeding birds.®
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APPENDIX 4

Supplementary influence diagrams depicting mechanistic relationships between management actions and
population response of marsh birds.
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Influence diagram of the relationship between management actions (green boxes), intermediate processes (gold
boxes) and population size (blue hexagon) for the Yellow Rail (Colurnicops noveboracensis) within the Gulf of
Mexico region.
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Influence diagram of the relationship between management actions (green boxes), intermediate processes (gold
boxes) and population size (blue hexagon) for the Nelson's Sparrow (Ammospiza nelsoni) within the Gulf of

Mexico Region.
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Influence diagram of the relationship between management actions (green boxes), intermediate processes (gold
boxes) and population size (blue hexagon) for the Texas Seaside Sparrow (Ammospiza maritima sennetti) within
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