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4. PROJECT NARRATIVE
States: Maine (sponsor), Connecticut, Delaware, Maryland
Grant Title:

THE CONSERVATION OF TIDAL MARSH BIRDS:
Guiding action at the intersection of our changing land and seascapes

EXECUTIVE SUMMARY
THE GOAL of this initiative in the short tem is to provide the information necessary for all states
along the New England and Mid-Atlantic Coast (Bird Conservation Region, BCR, 30) to protect
regionally important habitats for tidal marsh birds (including direct actions for 26 SGCN). In the
long-term, the project’s goal is to provide a regionally consistent platform for tidal marsh
monitoring in the face of anticipated sea-level rise and upland/watershed development.
GENERAL OBJECTIVES of the initiative are to: 1) Fill all regional gaps in current surveys
within BCR 30 to produce population estimates for all bird species found in the high tidal marsh
(including a global estimate for saltmarsh sparrow) and identify regional population centers, 2)
Repeat historic surveys, where they exist, to provide estimates of population change, 3) Collect
detailed demographic data at three points across BCR 30 to model geographic variation in
productivity and survival, 4) Relate these items to past conservation actions where local
management data exists, 5) Provide the ten states in the region with a detailed description of their
regional responsibility for each of 26 SGCN, 6) Identify the most critical areas for the long-term
preservation of the tidal marsh bird community within each state, and 7) Build on an existing
working group of local, state, and NGO stakeholders to develop and test a pilot program
(beginning with Connecticut) of Decision Support Tools for use in implementing the findings of
this project throughout the region.
We are requesting $760,202 and providing $412,159 (35.2%) in match for work that will be
completed from May 1st, 2010 to April 30th, 2013. The complete proposed budget is $1,172,361.
Maine, Connecticut, Delaware, and Maryland will be active participants in project operations.
Implementation and subcontracts through these four primary partnered states will also involve
work in New Hampshire, Massachusetts, Rhode Island, New York, New Jersey, and Virginia.
This project also dovetails with multiple ongoing federally funded projects, and will thus help
national efforts to validate model predictions of the effects of sea-level rise on marsh birds, to
quantify the importance of tidal marsh breeding in the American black duck, to establish a North
American Secretive Marsh Bird Monitoring Program, and to initiate the full implementation of a
long-term tidal marsh bird monitoring program for BCR 30.

RANKING CRITERIA SUMMARY
I. ORGANIZATIONAL CAPACITY
1. Project coordination, data sharing, monitoring, and reporting
a. Data from all surveys will be entered into the Bird Point Count Database of the
USFWS/USGS with survey summaries and all of the demographic data entered into a
web portal managed by the University of Maine with dedicated staff support.
b. Annual meetings with all state partners will occur at the Northeast Fish and Wildlife
Conference to solicit local priorities to guide survey site selection, to incorporate local
needs into regional surveys, to set annual deadlines for data submission, and to discuss
future directions of research.
c. We will provide state-specific and regional ranking lists (see expected results) of tidal
marsh importance to all active partners and collaborators.
d. We will distribute “White Papers” describing the needed role of each state in regional
tidal marsh conservation based on these rankings and further how Decision Support
Tools can be developed to address these conservation needs (based on a model effort
initiated in Connecticut).
e. All reports will be distributed to the 10 effected states and also made available on the
University of Maine Web Portal.
2. Dedicated staff & contractors
Funding for this project will consist of four awards (outlined below) designed to increase the
level of existing state efforts to quantify the risk of tidal marsh loss and degradation to wildlife.
This project will use current, dedicated staff time as well as additional temporary summer
employees to accomplish all objectives.
PROJECT TIER 1 – Surveys from NY to VA
a. Southern Surveys Coordinating Responsibility: W. Gregory Shriver, Univ. of Delaware
b. Federal matching efforts by Steve Papa, USFWS, for NY surveys
c. Award #1: Delaware DNREC (State Partner: Karen Bennett)
i. Subcontract – W.G. Shriver, Univ. Delaware for NJ & DE surveys
d. Award #2: Maryland DNR (State Partner: Gwen Brewer)
i. Subcontract – David Curson, National Audubon Society for MD & VA surveys
PROJECT TIER 2 – Surveys from ME to CT
a. Northern Surveys Coordinating Responsibility: Brian Olsen, University of Maine
b. Award #3: Maine DIFW (State PI: Thomas Hodgman) for ME Surveys
i. Subcontract – B. Olsen, Univ. Maine, for NH & MA Surveys
c. Federal matching efforts by Erin King, USFWS, for RI Surveys
d. Award #4: Connecticut DEP (State Partner: Min Huang) for CT Surveys
PROJECT TIER 3 – Intensive Demographic Studies
a. Award #1 Subcontract to W.G. Shriver for NJ site
b. Award #3 Subcontract to B. Olsen for ME site
c. Award #4 Subcontract to Chris Elphick, University of Connecticut, for CT site
STATE DECISION SUPPORT TOOL DEVELOPMENT
a. Award #4 to Connecticut DEP (M. Huang)
DATA & REPORT SHARING & TIER 1 & 2 SURVEY COORDINATION
a. Award #3 Subcontract to B. Olsen

3 & 4. Anticipated Federal Compliance Issues & Documentation
We anticipate no conflict with any state’s compliance with the Endangered Species Act, 43
CFR Part 12, 2 CFR 225, OMB Circulars (A-87, A-102, and A-133), the National
Environmental Policy Act, or the National Historic Preservation Act. Compliance
documentation effort is expected to be limited.
5. Non-Federal Match
a. The total project budget across all three years and all four awards is $1,172,361, which
includes 35.2% Non-Federal Match in the amount of $412,159.
b. Of this match, 100% comes from 7 Non-Federal partners other than the submitting
state agency, with 38.3% of the match committed by the University of Connecticut, 33.5%
by the University of Maine, 19.9% by the University of Delaware, 5.5% by the National
Audubon Society, 1.8% by Maryland DNR, 1.5% by Connecticut DEP, and 1.1% by
Delaware DNREC.
II. TECHNICAL RANKING CRITERIA
1. Need(s) identified in each participating State’s SWAP
Specific need for our project results have been stated by the SWAPs of all ten states in which
the project will occur: Maine, New Hampshire, Massachusetts, Rhode Island, Connecticut, New
York, New Jersey, Delaware, Maryland, and Virginia. References to each state SWAP is
provided for each of the projects obectives.
2. Direct actions in actively partnered states
This project will conduct priority conservation actions identified in the SWAPs of all four
partner states that are actively conducting work.
3. Directly targeted improvement of SGCN stated in each partner’s SWAP
Work conducted in each of the following states will benefit the listed number of SGCN
specified in their respective SWAP (Species listed by each state can be found in Table 1):
• Maine – 19
• Connecticut – 18
• Maryland – 21
• New Hampshire – 9
• New York – 18
• Virginia – 18
• Massachusetts – 9
• New Jersey – 21
• Total Unique
• Rhode Island – 17
• Delaware – 19
SGCN – 26
4. Critical geographical location(s) for SGCN
The proposed project will identify critical locations for the conservation of 26 SGCN above
for each state, and will provide guidelines on how to construct local Decision Support Tools
to implement action at these critical sites.
5. See matching sections below for the ranking criteria for “Objectives” (4B), “Expected Results
and Benefits” (4C), and “Approach” (4D).

4A. PROJECT NEED
Our project will determine each state’s responsibility for the conservation of tidal marsh bird
species and provide a platform for long-term monitoring of the entire tidal marsh bird community
along the Atlantic coastline from Virginia to Maine (Bird Conservation Region 30 plus the Maine
coast from Cape Elizabeth to Jonesport, hereafter “BCR 30”). This unique biological community
is important on a global scale, is under imminent threat of loss or severe degradation (including the
extirpation of many Species of Greatest Conservation Need, SGCN), and its unique characteristics
present management challenges necessitating large-scale, collaborative conservation action.
Global & Local Importance of North American Tidal Marsh – Tidal marshes are ecotonal
ecosystems that form the dominant transition zone between terrestrial and marine communities in
eastern North America (Reinold 1977; Mitsch and Gosselink 1993). This pattern, however, is not
reflected on other continents. Worldwide, the total area of tidal marsh is estimated to be <45,000
km2, roughly the size of the watershed of the Long Island Sound alone, and over one-third of these
marshes worldwide are found along the U.S. Atlantic and Gulf coasts (Greenberg 2006).
The eastern North American shoreline possesses the highest level of vertebrate biodiversity
and endemism of any tidal marsh region worldwide (Greenberg and Maldonado 2006). Eastern
tidal marshes are home to 83 breeding vertebrate species, 22% of which occur only in tidal
marshes or possess subspecies found only in tidal marshes. Biodiversity and endemism are far
lower along the coasts of western North America (9 endemic of 32 breeding species), South
America (0 of 50), Africa (0 of 12), Europe and Asia (0 of 36), and Australia (1 of 19) (Greenberg
and Maldonado 2006). Eastern North American tidal marshes are home to 56% of the endemic
salt marsh species or subspecies in the world. The United States, therefore, plays a critical role in
the conservation of the ecosystem’s global flora and fauna. Tidal marsh as an ecosystem is
primarily a North American resource, and therefore, a primary North American responsibility.
Where tidal marshes occur, they perform many key services to humans. Tidal marsh is critical
continent-wide for absorbing the energy of ocean storms and preserving shorelines (Daiber 1986),
improving water quality in bays and estuaries (Heinle and Flemer 1976; Valiela and Teal 1979;
Dame et al. 1992; Valiela et al. 2000; Koch and Gobler 2009), providing nutrients to marine
foodwebs (Odum 1969), and supplying critical habitat for both the reproduction of a suite of ocean
species (Boesch and Turner 1984) and for non-breeding use by an entire community of migratory
birds appreciated by birders and sportsmen alike (Master 1992, Erwin 1996, Brown et al. 2002).
Risk of Ecosystem Loss and Degradation – The global importance of and local services provided
by BCR 30’s tidal marshes may justify our attention to their preservation, but it is their high risk of
degradation and loss that necessitates detailed information to prioritize and coordinate
conservation actions. Because of their restricted, linear distribution along the shoreline, tidal
marshes compete for space with (and are downstream of) some of the continent’s most highly
developed areas. Over 60% of US residents live in coastal areas (Burlington 1999) with even more
dramatic proportions along the eastern seaboard. In Connecticut, for instance, 97% of the coast
was developed by the 1980s (Olson 1984). This anthropogenic stressor has contributed to the loss
of approximately half of the coastal wetlands in the US (Tiner 1984; Dahl 1990). Losses at the
state scale across the northeast are similar (DE = 54%: Dahl 1990, NY = 50-70%: Noss et al. 1995,
CT >50%: Olson 1988) and are exacerbated by the small area that tidal marshes occupied prior to

human impact. Such losses are linked to the marshes’ ability to support endemic species at state
and regional scales (Benoit and Askins 2002; Greenberg and Maldonado 2006).
As an ecotonal system, however, the health and integrity of the tidal marsh are driven by both
terrestrial and marine inputs. This leaves the ecosystem open not only to outright loss, but also to
the severe degradation of remaining habitat. Along the highly developed seaboard of BCR 30,
tidal marshes are found at the mouths of some of the country’s most human-impacted drainages
(e.g. the Susquehanna, Delaware, Hudson, and Connecticut Rivers) and along the shipping routes
of some of the busiest ports (e.g. Norfolk, Baltimore, Philadelphia, New York, and Boston). This
overlap with human use has contributed to a suite of impacts which have degraded ecosystem
quality, including nitrification (Bertness et al. 2002), contamination by heavy metals (Shriver et al.
2006), spread of invasive plants (Benoit and Askins 1999), increases in nest predators (Greenberg
2006), widespread ditching and other hydrologic alterations for insect management (Daiber 1986;
Erwin et al. 1994; Wolfe 1996), and increases in salinity due to the retention of river flows for
human use (Sipple 1971). There are no pristine tidal marshes left in this region. By the late 20th
century, 90% of northeastern salt marshes had been ditched to some degree (Daiber 1986); 50-75%
of the salt marsh in the Chesapeake and Delaware Bays were functionally lost (Stevenson et al.
2002); and over 60% of the monitored estuaries in Massachusetts were affected by toxic chemicals
(Massachusetts Executive Office of Environmental Affairs 1992).
The coastal placement of tidal marshes is responsible for another large and emerging threat to
the ecosystem’s persistence, sea-level rise. Over the last century sea level has risen ~2 mm/year,
although local effects within BCR 30 have varied due to relative position on the tectonic plate and
local rates of postglacial isostatic rebound (Douglas 1991). Sea-level rise has altered vegetation in
high marshes (marsh above mean high tide line) in the northeast (Warren and Niering 1993) and
caused interior marsh loss across the seaboard. Four of five well-monitored Spartina marshes of
high conservation value from Virginia to New England have lost 10-20% of their area due to saltwater intrusion in the last 50 years (0.2-0.7% per year: Erwin et al. 2004). Sea-level rise is
projected to accelerate over the next century (IPCC 2007, Rahmstorf 2007) with predicted annual
tidal marsh losses of 0.5-1.5% (Greenberg 2006). Shriver and Gibbs (2004) modeled the effect of
such losses on seaside sparrows in Connecticut and found that even moderate sea-level rise (0.5 m
by 2100) made persistence unlikely.
Climate change also may impact the unique bird assemblage of the tidal marsh by increasing
the frequency (Resio and Hayden 1975; Hayden 1981) and intensity (Emanuel 1987; Knutson
1998; Bacon and Carter 1991) of storm surges. Flooding can be a strong determinant of bird
reproduction in the tidal marsh (Gjerdrum et al. 2005, 2008; Greenberg et al. 2006), and both sealevel rise and climate change are likely to increase this threat to many marsh endemics, most of
which are near-ground nesters. Together, this information suggests that small sea-level increases
could push populations to a threshold beyond which rapid declines are likely. Preventing species
from entering an “extinction vortex” (Gilpin and Soulé 1986) that would warrant listing under the
US Endangered Species Act requires that we quantify species vulnerability, identify the threshold
at which serious declines become probable and the time frame on which they will be reached, and
investigate potential solutions that would preempt the need for drastic, and costly, remedies.
Risk of Species & Endemic Population Loss – Many organizations recognize these risks as threats
to tidal marsh birds. Two species are red-listed by IUCN; six are on the American Bird
Conservancy/National Audubon Society’s Watch List; and 10 are considered priority species by

Partners In Flight. Overall, 26 bird species that breed in or use these habitats during summer are
listed as SGCN by states in BCR 30 (Table 1).
Needs Stated by BCR 30 SWAPs – This project focuses on the coastal zone from Virginia to Maine
encompassing habitat in ten states. Each state has identified tidal (high) marshes as key habitat for
SGCN species in their State Wildlife Action Plans (SWAPs). Subsequently, states have identified
priority actions in their SWAPs to address conservation needs. Ranging from simple inventories to
detailed demographic evaluations, northeast coastal states have independently identified the
conservation needs in tidal marshes as a priority and have outlined explicit actions to address them.
Some effort toward meeting these goals has been made, however, the proposed project will take
this much further by creating partnerships and facilitating synergies among state, federal, NGO and
university stakeholders, to link and coordinate actions across states. Such an effort has never been
attempted by so many partners across so many states to conserve tidal marsh resources. To
demonstrate how closely tied our project is to the actions identified in the SWAPs, we reference
chapter and page numbers (and specific actions when possible) for each Objective (see section
4B).

4B. OBJECTIVES
To identify critical areas for tidal marsh bird conservation and identify which marshes and
species in the Northeast/Mid-Atlantic are most sensitive to land and seascape change (e.g. sealevel rise, coastal/watershed development, water quality degradation), we have the following
objectives:
1. We will estimate the distribution and relative geographic abundance of bird species breeding in
the tidal high marsh from Maine to Virginia using a combination of passive and broadcast
surveys designed by the North American Secretive Marsh Bird Monitoring Program (20112012). Our protocol and sampling framework will assess the distribution and abundance of
five diurnal species that nest primarily in the high marsh zone:
a. Saltmarsh sparrow, Ammodramus caudacutus (formerly Saltmarsh Sharp-tailed Sparrow)
b. Nelson’s sparrow, Ammodramus nelsoni (formerly Nelson’s Sharp-tailed Sparrow)
c. Seaside sparrow, Ammodramus maritimus
d. Willet, Tringa semipalmata
e. Clapper rail, Rallus longirostris
We also will survey species that breed in low abundance in this region, although our diurnal,
point-count approach may underestimate local populations. The species in this group are of
high conservation concern across their entire range. Although our local estimates may be
biased low, we will be able to assess the relative importance of breeding areas within BCR 30,
information that is crucial for their long-term conservation. These species are:
f. Black rail, Laterallus jamaicensis
g. American black duck, Anas rupribes

Table 1: Species of Greatest Conservation Need in BCR 30 that this proposal will directly
measure. Focal species (all tiers) are shaded; those for which we will collect reproductive and
survey data are in boldface text; those for which only survey data will be gathered are in plain
text; and those for which we will survey using playback of recorded vocalizations are underlined.
Also noted is whether A) a species is considered Threatened (T), Endangered (E), or of Special
Concern (SC) within each state or B) has been place on the IUCN Red List (“IUCN”), Audubon
Watch List (“Audubon”), or Partners in Flight Watch List (“PIF”).
Species

Listed as T/E/SC

Listed as SGCN

Great blue heron

ME, NH, MA, RI, CT,
NY, NJ, MD
RI, NJ

ME, NH, MA, RI, CT, NY, NJ, DE,
MD, VA
ME, NH, RI, CT, NJ, DE, MD

Great egret

RI, CT, VA

ME, RI, CT, NY, NJ, DE, MD, VA

Snowy egret

RI, CT, NJ

ME, MA, RI, CT, NY, NJ, DE, MD

Tricolored heron
Little blue heron
Black-crowned
night-heron
Yellow-crowned
night-heron
Glossy ibis
American
black duck
Clapper rail
Virginia Rail

NJ, VA
CT, NJ

ME, NY, NJ, DE, MD, VA
ME, RI, CT, NY, NJ, DE, MD, VA
ME, MA, RI, CT, NY, NJ, DE,
MD, VA

Least bittern

Black rail
Black-necked stilt
Willet
Laughing gull
Common tern
Forster's tern
Willow flycatcher
Sedge wren

ME, RI, NJ, DE
RI, CT, NJ, DE, VA

RI, CT, NY, NJ, DE, MD, VA

RI, CT, VA

ME, RI, CT, NY, NJ, DE, MD, VA
ME, NH, MA, RI, CT, NY, NJ,
DE, MD, VA
RI, CT, NJ, VA
ME, CT, NJ, VA

RI
CT, NY, NJ, DE,
MD, VA
NH, RI
ME
ME, NH, MA, CT,
NY, NJ, DE
DE, VA
ME, NH, MA, CT,
NY, NJ, DE, MD, VA

Marsh wren
Common yellowthroat
Nelson's sparrow

ME, NH

Saltmarsh sparrow

ME, NH, CT, VA

Seaside sparrow

NH, RI, CT, NY

Coastal plain
swamp sparrow

MD

CT, NY, NJ, DE, MD, VA
DE
ME, NH, RI, NY, NJ, DE, MD
ME, MA, NY, MD
ME, NH, MA, RI, CT, NY, NJ, DE,
MD, VA
NY, NJ, DE, MD, VA
ME, RI, CT, NY, NJ, DE, MD, VA
ME, NH, MA, CT, NY, NJ, DE,
MD, VA
ME, RI, CT, NJ, DE, MD, VA
ME, RI
ME, NH
ME, NH, MA, RI, CT, NY, NJ,
DE, MD, VA
NH, MA, RI, CT, NY, NJ, DE,
MD, VA
MD

International
Listing

PIF(IB)

PIF(IIB)
PIF(IA)
Audubon
IUCN, PIF(IA),
Audubon

PIF(IIA)
Audubon
PIF(IIC)
PIF(IIA)
Audubon,
PIF(IA)
Audubon,
PIF(IA)
IUCN, PIF(IA),
Audubon

For a third group of species that breed only in the upland fringe of the high marsh or that, in
BCR 30, use high marsh primarily for foraging, we will provide regional information on the
degree of high marsh use. This information is critical to understand how tidal marsh loss and
degradation may impact species with more general habitat associations. These species are:
h. Wading birds (including least bittern, great and snowy egret, little blue, great blue,
and tricolored heron, black and yellow-crowned night heron, and glossy ibis)
i. Virginia rail, Rallus limicola
j. Black-necked stilt, Himantopus mexicanus
k. Laughing gull, Leucophaeus atricilla
l. Common (Sterna hirundo) and Forster’s (Sterna forsteri) terns
m. Marsh fringe songbirds (willow flycatcher, marsh and sedge wrens, yellow warbler,
common yellowthroat, coastal plain swamp sparrow, and red-winged blackbird)
SWAP references for Objective 1 (state abbrev – chapter # : page # [action]):
ME – ch5:41; NH – ch6:6[901], 19[902], 21[902], Appendix A:558[1.9]; MA – ch8:167,
ch9:296; RI – ch4:233; CT – ch4:3, 42; NY – Appendix A1:31, 32, 145; NJ – ch6:70, 74,
75; DE – ch6:90, ch8:2; MD – ch4:179[c]; VA – Appendix J:3.
2. For sites with known management histories, we will compile information on hydrologic and
other manipulations (e.g. ditching, dyking, burning, grazing, haying, open marsh water
management) to examine the current bird community in light of past management.
SWAP references for Objective 2: ME – ch5:41, 43; NH – Appendix A:562[4.1.1B];
MA – ch9:296; NJ – ch6:72, 76; DE – ch6:85; MD – ch4:179[b]; VA – Appendix I:6.
3. In three intensive study sites, chosen to represent the breadth of conditions across BCR 30,
we will conduct thorough nest-searches to estimate the high marsh nest abundance, density,
and productivity for the first two species groups (2010-2012):
a. Northern Site –Scarborough Marsh Wildlife Management Area, Maine
b. Central Site – Central Connecticut Coast, Long Island Sound, Connecticut
c. Southern Site – Brigantine Marsh Complex, E.B. Forsythe NWR, New Jersey
SWAP references for Objective 3: ME – ch5:41, 43; NH – Appendix A: 562 [4.1.2B];
MA – ch9:296; CT – ch4:3; NY – Appendix A1:143[objective 1]; DE – ch6:90, ch8:5;
MD – ch4:179[d].
4. We will estimate adult survival rate of two representative tidal marsh species (not all species
occur at all sites) at our northern (saltmarsh and Nelson’s sparrows) and two southern
(saltmarsh and seaside sparrows) intensive sites (2010-2012).
SWAP references for Objective 4: ME – ch5:41; MA – ch9:296; CT – ch4:3;
DE – ch6:90, ch8:5; MD – ch4:179[d].

5. Using results from Objectives 3 & 4 and additional published latitudinal trends in tidal
flooding risk, clutch size, and breeding season length for tidal marsh sparrows (Greenberg et
al. 2006; Etterson et al. in press), we will parameterize a species-specific, Markov-Chain,
seasonal fecundity model (Program MC-Nest, Bennett and Etterson 2007) that predicts
potential local population growth as a function of latitude for species a – c.
SWAP references for Objective 5: ME – ch5:41; MA – ch9:296; DE – ch6:90, ch8:5;
MD – ch4:179[d].
6. Using data from Objectives 1, 3, 4, & 5, we will model geographic trends in density (all
species), nest density/productivity (species a – g), and adult survival (species a – c) to
determine where within BCR 30 the greatest responsibility lies for conserving each species.
SWAP references for Objective 6: ME – ch5:41, 43; NH – Appendix A:561[4.1.1B];
MA – ch9:296; CT – ch4:4; NY – Appendix A1:31, 144[objective 5]; DE – ch6: 90,
ch8:5; MD – ch4:179[d].
7. For the three focal species for which we gather detailed demographic data, we will conduct
Population Viability Analyses (PVA) at state and regional scales, using alternate habitat loss
scenarios to model the sensitivity of these three species to state-scale landscape changes
caused by sea level rise.
SWAP references for Objective 7: ME – ch5:41, 43; MA – ch9:296; CT – ch4:3, 4;
NJ – ch6:80; DE – ch6:83, 90, ch8:5; MD – ch4:179[d].
8. For New England and those southern sites with survey data from the last two decades (Table
2), we will estimate the change in relative abundance (“trends”) of all surveyed species.
SWAP references for Objective 8: ME – ch5:41-43; NH – ch6:19[902], 21[902],
Appendix A: 559[2.9]; MA – ch8:167[task II(3)], ch9:296; RI – ch4:233, Appendix
3:178(#154); CT – ch4:3, 42; NY – Appendix A1:32, 143[objective 1], 144[objective 3],
145; NJ – ch6:70; DE – ch6:90, 91, ch7:1, ch8:3, 5; MD – ch4:179[c]; VA – Appendix J:3.
9. Similarly, for sites in Maine and Connecticut with reproductive data on our focal tidal marsh
obligates (species a – e), we will estimate changes in nesting density and productivity over
the last decade using results from Objective 3.
SWAP references for Objective 9: ME – ch5:41, 43; MA – ch9:296; NJ – ch6:70;
DE – ch 6:90, 91, ch8:3, 5; MD – ch4:179[d]; VA – appendix J:3.
10. To facilitate the transfer and use of research information for on-the-ground implementation (a
fundamental premise of the SWG program), we will establish a working group of local, state,

federal, and NGO stakeholders within Connecticut to develop Decision Support Tools to
address the conservation issues identified by this project. This pilot approach will then be
taken to other states for feedback and modification, resulting in a unified approach that can
be used across the entire region.
SWAP references for Objective 10: (actions that reference “adaptive management”):
DE – ch6:85, 92, ch8:5; MD – ch4:178[m], 179[e].

4C. EXPECTED RESULTS AND BENEFITS
Specific Anticipated Project Results – By the end of the proposed project, we will:
• Identify which regions/states/watersheds possess important core populations for the
persistence of different tidal marsh bird species, and provide lists that rank the ten states
within our sampling frame by the:
~ Abundance of each of our 28 monitored species
~ Percentage of the regional population found within each state for each species
(i.e. each state’s regional responsibility)
~ Absolute number of SGCN within each state’s tidal salt marsh
~ Overall avian tidal marsh biodiversity
• Construct a ranked list of areas within the region where threats of sea-level rise are most
imminent by determining those coastlines with the highest rankings from Result 1 that
also possess high relative risk of marsh loss (using the results of other modeling efforts:
e.g. O’Connell, Jones, et al. USGS/ACJV),
• Identify regions/states/watersheds where tidal marsh species have the lowest densities or
productivity and which species within which regions have the greatest extirpation risk,
• Identify the minimum percentage of tidal marsh necessary within each state to maintain a
reasonable persistence probability for the species for which we will conduct PVA,
• Provide a description of the change in all monitored species that has accompanied the
land/seascape alterations over the last decade within sites with historical data,
• Predict the potential impact of tidal marsh management within regions/states on species
across BCR 30, using results from Objective 2 (where we investigate the relation between
population changes and past management) and Objective 6 (where we predict local
abundances based on regional variation),
• Use these predictions to establish biologically realistic, regionally specific goals to judge
the success of tidal marsh management for species across BCR 30, and
• Provide a detailed summary (“white paper”) to each state listing their greatest
conservation responsibilities regarding tidal marsh birds relative to all other states in the
region and guidance for the creation of a comprehensive, partnered approach to
identifying and implementing locally appropriate actions (using the pilot Connecticut
working group as a model).
Short-term Project Impacts – These eight results will greatly enhance understanding of the
current extinction risk faced by tidal marsh bird species and will identify potential ways to
minimize risk at local, state, and regional scales. This information will allow immediate actions

to be taken where they are most likely to guarantee success, and will quantitatively inform both
what success should look like and how best to manage local tradeoffs with economic,
development, and conservation budget concerns. Over the next decade, this work will:
• Provide key information to state and federal agencies tasked with managing and
protecting tidal wetland habitats, ecosystem services, and 26 SGCN,
• Fill gaps in state and regional estimates of population size and demographic rates for
effective population management and for future revisions of state endangered, threatened,
and SGCN lists,
• Inform the creation of state wildlife and comprehensive landscape plans and contribute to
future revisions of state wildlife action plans,
• Provide information for the revision of local, state, and federal watershed and estuarine
water quality laws,
• Inform the designation of Important Bird Area programs using quantitative,
demographically informed estimates of habitat importance within the region,
• Provide guidance to states, land trusts, NGOs, etc, regarding where efforts should be
focused for local land acquisition/easements of neighboring freshwater wetlands and
upland buffers,
• Provide reliable, regionwide data on the importance of tidal marsh conservation that can
be used by states and NGOs alike in public education and outreach, and
• Guide municipalities, town conservation commissions, and local land trusts in coastal
management decisions (e.g. zoning, development planning, and regulation of the public
use of coastal areas).
Long-term Project Impacts – Ultimately, the prioritization of tidal marsh regions by a team of
state, regional, private, and federal organizations will allow for informed, collaborative and
efficient conservation at large scales, based on geographic patterns in vital rates. The end result
of such an effort will be to maximize the persistence, health, and services of the tidal marsh
within BCR 30 in future decades. Further, our sampling framework will provide each state with
a platform for long-term monitoring that is consistent with tidal marsh surveys across the region
and consistent with wetland bird monitoring across the continent. There is no doubt that the
long-term challenges to this ecosystem will cause further loss and degradation. Our goal,
however, is to provide needed information for conservation scientists and land managers to
minimize and mitigate potential losses at sites that are critical for SGCN or the persistence of the
bird community, thus preventing the need for future endangered and threatened species listings.
Additional Benefits to Ongoing, Federally Funded Efforts – Interest in wetland integrity, tidal
marsh services, and coastal biodiversity span several large-scale, federally funded, efforts across
the country. We have approached the principal investigators of many ongoing projects to ensure
that our efforts augment, and do not duplicate, these other important endeavors. By partnering
with these additional investigators, we ensure that our results will inform conservation action in
the most cohesive, collaborative, and nationally informed way possible. Our results, therefore,
will assist a broad spectrum of partners in identifying large-scale challenges for conserving
coastal wildlife. Specifically we will:
1. Provide high-quality data for the QA/QC of regional modeling of the impact of watershed
development and sea-level rise on wildlife populations being conducted by the Atlantic
Coast Joint Venture (T. Jones, ACJV) and USGS (A. O’Connell, USGS, pers. comm.),

2. Provide clear guidelines for tidal marsh conservation to inform the development of the
North Atlantic Landscape Conservation Cooperative (R. Dettmers, USFWS, pers.
comm.),
3. Provide controlled, methodologically consistent estimates of American black duck
nesting success in eastern tidal marshes, providing priority information to the Black Duck
Joint Venture (BDJV Research Implementation Plan 2009; P. Devers, BDJV, pers.
comm.),
4. Assist the USFWS and USGS in establishing a North American Secretive Marsh Bird
Monitoring Program, and provide a test of the protocol in coastal wetlands (Mark
Seamans, USGS, pers. comm.), and
5. Initiate the full implementation of a BCR 30 tidal marsh bird monitoring program (M.
Steinkamp, USFWS, ACJV, pers. comm.).

4D. APPROACH
Our overall project goal is to prioritize the importance of tidal marshes at a state/regional
scale to tidal marsh bird persistence across the entire Northeastern/Mid-Atlantic coast. We will
achieve these results using a multi-tiered approach. Each project tier has a different spatial or
temporal inference and a specific group of collaborating partners. This modularity will assist us
in assigning clear and achievable responsibilities to different partners on a regional basis. The
first tier (Objectives 1& 2) will identify regional centers of each species’ abundance across BCR
30 using historic data (for New England: Hodgman et al. 2002; Shriver et al. 2004) combined
with two summers of surveys in states/regions where little such work has been conducted in the
high marsh (NY south to VA). The second tier (Objectives 1, 2, & 8) will apply the same survey
methods used in Tier 1 to a random sample of the historic New England survey locations to A)
allow for contemporary comparisons with the southern half of BCR 30 and B) test for changes in
the abundances and distributions of target species in New England over the past two decades.
The third tier (Objectives 2-5, & 9) uses three intensive study locations spaced across BCR 30 to
describe patterns in avian reproduction and survival over the region during three breeding
seasons. We will use the results from each of these tiers and input from local partners to achieve
a fourth group of more integrative Objectives (6, 7, & 10).
To gather data that are useful for indexing tidal marsh integrity and for the management of
target species, we have divided our study organisms into three groups. The first group represents
our focal species, which are insectivorous, high-marsh obligates that breed in multiple states
(clapper rail, willet, and Nelson’s, saltmarsh, and seaside sparrows). These species will be
monitored across all tiers of study and will be the primary species of concern for our intensive
breeding success and productivity investigations (Tier 3). The characteristics of this group
ensure that our most detailed data will be A) tied tightly to the dynamics of the high marsh, yet
B) comparable across states. This group also includes species for which there are historical
nesting data (Objective 9) and will serve as an index of changes in marsh integrity over the last
two decades.
Species in our second group (black rail and American black duck) are too rare to serve as
good comparative indices across the region and require specialized techniques to adequately
survey individuals. These species, however, are of high conservation concern continent-wide,
and as we survey for focal species, we will also estimate the relative abundance and nesting

success of this second group to support the work of local land managers and conservation
organizations.
Species in our third group either A) are not obligate tidal marsh breeders and are therefore a
less direct index of marsh integrity (i.e. gulls, terns, wading birds), or B) occupy microhabitats
that overlap with, but are not completely contained by, our sampling frame (i.e. hyposaline
marsh fringe: least bittern, Virginia rail, willow flycatcher, marsh & sedge wrens, common
yellowthroat, swamp sparrow, and red-winged blackbird). To fill gaps in our large-scale
understanding of these species’ high marsh use and to predict how tidal marsh degradation and
loss may impact these organisms, we will survey them using the protocols designed for our focal
species (see below), and will characterize their nesting when they occur in our intensive plots.
Project Tier 1: Filling knowledge gaps in bird use of the high marsh (Objectives 1 & 2) – The
goal of Tier 1 is to map the abundance and distribution of all bird species in the high tidal marsh
of BCR 30 (Map 1). Surveys for tidal marsh birds to date have been conducted by a variety of
individual agencies and organizations with a variety of methods often at a local scale (Table 2).
Perhaps the two longest continuous databases, for instance, have been conducted at single
wildlife refuges: Bombay Hook NWR (DE) and Rachel Carson NWR (ME), with 8 and 10 years
of data, respectively. As one noticeable exception to these small-scale approaches, the Maine
Department of Inland Fisheries and Wildlife and the Massachusetts Audubon Society
coordinated a large-scale effort to inventory tidal marsh bird occurrence, abundance, and species
richness in coastal wetlands from Southern Connecticut to Lubec, Maine from 1998 – 2001 (Map
1). In most cases, tidal marsh bird surveys throughout BCR 30 have used passive point counts as
the primary method of detection; therefore, observations of secretive tidal marsh species (e.g.
rails) were incidental. Our specific goals within this research tier are A) to form a more
complete picture of species’ abundances and distributions throughout all of BCR 30 by
combining these previous survey efforts with new surveys in regions that have received little or
no attention (Map 1), especially across state and private lands, and B) to use the combination of
passive and broadcast survey techniques designed by the Standardized North American Marsh
Bird Monitoring Protocol (Conway and Nadeau 2006) to more thoroughly detect the entire bird
community.
The primary investigator in charge of new data collection for this tier will be W. G. Shriver,
who will coordinate efforts for new surveys among partners in the southern states. Seasonal field
technicians and partnered staff will conduct three call-broadcast surveys at sampling points (once
each in mid-May to mid-June, mid-June to mid-July, and mid-July to mid-August) within a
systematically selected subset of brackish tidal high marsh from New York to Virginia with both
passive listening (all species) and broadcast surveys (Table 1). Call-broadcast surveys will
follow the Standardized North American Marsh Bird Monitoring Protocols (Conway 2008).
This methodology uses audio broadcast calls to elicit vocalizations from marsh birds to increase
detection rates. Each survey crew will receive a CD with specific marsh bird vocalization
sequences depending on the location of the sampling effort. All technicians will receive marsh
bird identification training prior to sampling and will be instructed on proper monitoring protocol
procedures. Surveys will be conducted in the mornings during the breeding season and will
begin 30 minutes prior to sunrise and completed before three hours after sunrise (Conway 2008).
Bird species will be recorded during a 5-minute passive period, followed by the broadcasting of
recorded calls of focal marsh bird species. Calls will be broadcast for 30 seconds followed by 30
seconds of silence for each species. During the survey, all birds actively using the salt marsh

(i.e. foraging or perched/standing) will be recorded in 3 distance categories (0 – 50 m, 50 – 100
m, and > 100 m). Species flying over the survey area and not actively foraging within the marsh
will not be recorded. Technicians will also record survey condition information and the plant
communities associated with all of the survey points. We will estimate the percent cover of plant
communities and habitats within each point-count circle by visually estimating the extent of the
vegetation communities within a 50-m radius plot centered at each survey point, and we will
compile marsh management histories from managers or landowners where such data exist.
Table 2: Surveys and monitoring efforts for tidal marsh birds in BCR 30
Scale of Monitoring Effort
or Regional Program Involved

Organization(s)

Various State-level Marsh Bird Surveys

State Agencies and/or NGO partners
(CT, ME, MA, MD, NH, NJ, NY, VA)

National Wildlife Refuge Marsh Bird Monitoring
New Hampshire Salt Marsh Bird Monitoring
Rachel Carson NWR Salt Marsh Bird Monitoring

US Fish and Wildlife Service
Audubon Society of New Hampshire
US Fish and Wildlife Service

Galilee Bird Sanctuary Monitoring

University of Rhode Island &
RI Department of Natural Resources

Connecticut Saltmarsh Sparrow Research

University of Connecticut

Delaware Coastal Plain Swamp Sparrow Surveys

Delmarva Ornithological Society &
Smithsonian Migratory Bird Center

Delaware Black Rail Broadcast Surveys

Delaware Dept. of Natural Resources and
Environmental Conservation

Bombay Hook NWR Salt Marsh Bird Surveys
Salt Marsh Integrity Monitoring Protocol Development

US Fish and Wildlife Service
USGS / US Fish and Wildlife Service

Site selection for new surveys – We will use five of the seven defined sub-regions within BCR 30
(Conway and Droege 2006), following the BCR 30 Tidal Marsh Bird Monitoring Protocol
(Shriver et al. in prep) to survey gaps in regional coverage. These subregions are defined by
geography, similarity of tidal marsh habitat, zones of inference, and logistical similarity (Map 1).
To establish the area from which samples will be drawn, we have acquired GIS-based data
layers for BCR 30, including wetland coverage (National Wetlands Inventory Data, USFWS),
hydrographic data (National Hydrography Dataset, USGS), conserved and public lands coverage
(Protected Area Database, CBI), and road coverage (ESRI). These data layers were compiled to
generate continuous coverages within BCR 30. We next generated a 400 m x 400 m grid over all
tidal wetland habitats within BCR 30 to create the sampling frame. To ensure that this effort is
fully integrated with the Continental Secretive Marsh Bird Monitoring Program we will work
directly with that program to draw a random sample of potential sampling locations within each
state and sub-region (M. Seamans pers comm.). We will stratify the sample based on marsh size
and will solicit input from state biologists during our first annual meeting to ensure that we
include wetlands with historical marsh bird sampling data and wetlands of local importance for
sampling.
Project Tier 2 – Contemporary surveys of historic sites (Objectives 1, 2, & 8) – The goals of the
second tier are two-fold: A) to resurvey the Hodgman et al. (2002) range to provide a
contemporary comparison for the southern surveys from Tier 1 and B) to estimate changes in

bird distribution and abundance across sites where historical data exist. For Tier 2 we will
randomly select a subset of the Hodgman et al. (2002) marshes that did and did not contain
sparrows to revisit during the same seasons (2011-2012) as our Tier 1 sampling (Map 1). On
these wetlands we will conduct point counts that match the methods of Hodgman et al. (2002)
while also gathering data in the same form as the new surveys from Tier 1. While comparisons
with these historic data will not allow us to estimate change for all of our study organisms (due
to range limitations), comparisons for a subset of species will reveal any dramatic change in
species’ ranges or population sizes within New England. Given that relative sea-level rise since
1998 was less in New England than in the southern portion of BCR 30 (Engelhart et al. 2009),
any detected differences will likely be a conservative indicator for the region as a whole. Thus,
these data will allow preliminary conclusions about changing tidal marsh quality.
For a subset of species in our focal group, reproductive data have been gathered over the past
decade in Maine (saltmarsh and Nelson’s sparrows: pers. comm., K. O’Brien, USFWS) and
Connecticut (willet, clapper rail, and saltmarsh and seaside sparrows: C. Elphick). At the latter
site, the methods used are consistent with those of this proposal, allowing direct tests of temporal
trends over a 10-year period. At the northern site, methods have varied, but with statistical
correction and appropriate caution, we also will be able to examine change in demographic rates.
The PIs overseeing Tier 2 are T. Hodgman (surveys in Maine), B. Olsen (other surveys in the
Cape Cod – Casco Subregion, Map 1, and supervision of a graduate student who will coordinate
data compilation across Tier 1 & 2 surveys), and C. Elphick (Southern New England, Map 1).
Project Tier 3: Quantifying spatial and temporal variation (Objectives 2-5,& 9) – The goal of
Tier 3 is to understand how demographic rates vary across BCR 30. The data requirements for
determining such rates prevent us from sampling as extensively as for Tiers 1 & 2. Instead, we
will establish three sites spanning BCR 30 for intensive study. This approach will maximize our
ability to A) ensure data collection at multiple sites for the maximum number of species, B)
study at least one species (saltmarsh sparrow) in reliable concentrations at all three sites, and C)
cover as wide a geographic distance as possible across our three sites to capture geographic
variability. Sites will be located in 1) Scarborough Marsh WMA, southern Maine (coordinated
by B. Olsen: Map 2a), 2) Connecticut marshes between the mouth of the Connecticut River and
the town of Guilford (coordinated by C. Elphick: Map 2b), and 3) E. B. Forsythe NWR in the
Brigantine Marsh Complex, southern New Jersey (coordinated by W. G. Shriver: Map 2c).
Within each site, we will establish five, 5-ha plots along a gradient of saltmarsh sparrow
density to create a nested design that will: 1) allow us to disentangle the effects of local bird
density from a site’s distance from the species’ range center, 2) allow for similar plot selection
criteria across sites, despite differing topographies and biological communities, 3) maximize the
species diversity we will detect within a site (areas with low sparrow densities possess higher
densities of other species), while still 4) allowing for replication both within and across sites to
avoid confounding small-scale wetland or plot effects with larger scale site effects.
At each plot, we will attempt to find all bird nests through a combination of behavioral
observations (for songbirds with nesting material, food for young, or fecal sacs) and transect
walks to flush incubating birds. Standardized-time nest searching will occur within each plot for
at least twelve mornings spread over the breeding season (approximately once a week from midMay to mid-August) in three years. We will then note clutch size and monitor nests every 2-4
days until failure or completion, noting any partial losses. We will calculate cause-specific
(predation, flooding, abandonment, or unknown) probabilities of daily nest failure via maximum-

likelihood estimators, incorporating classification error in failure cause (Etterson et al. 2007,
Etterson and Stanley 2008). For each species we will create a logistic-exposure model for nest
success that includes site, plot (within site), and nest-site characteristics as candidate predictors
of daily survival, with model selection guided by AIC values (Shaffer 2004). For a subset of
nests in each plot, temperature sensors (Thermochron iButtons, Maxim, Sunnyvale, CA) will be
used to monitor the frequency and duration of nest inundation, allowing us to directly measure
nest fate (e.g. by quantifying timing of failure relative to flooding: Gjerdrum et al. 2008; Bayard
and Elphick, unpubl. data). With these metrics combined we will assess how nest productivity
and flooding risk varies across BCR 30 for the species that commonly nest in the high marsh.
We will capture and individually mark Nelson’s, seaside, and saltmarsh sparrows within
each plot. With the resulting data, we will estimate apparent adult survival using Cormack-JollySeber models in program MARK (White and Burnham 1999), and compare rates across plots
and sites to estimate spatial patterns in adult survival for BCR 30. Where possible, we will
follow all reproductive attempts by females to estimate annual fecundity and variance across the
region. For these three species, we will create a Markov-Chain-based model of local population
growth rate as a function of latitude (Objective 5) using the estimation program “MC-Nest”
(Bennett and Etterson 2007), which will incorporate variance in offspring and adult survival
within a site and across the region to produce local growth rate predictions (M. Etterson, pers.
comm.). B. Olsen, G. Shriver et al. have constructed such a model for the coastal plain swamp
sparrow (M. g. nigrescens), which accurately predicts the subspecies’ range boundaries (within
50 km) based only on demographic variance across the tidal marshes of BCR 30 (Etterson et al.,
in press). Extensions of this method to the species listed above will allow for the identification
of potentially important source tidal marshes for maintaining metapopulations across the region
and will further predict expected reproductive rates across each state. These expected rates can
be viewed as local maxima, providing a valuable tool in setting local management goals. To
further assist in the establishment of local management goals, C. Elphick (with student help) will
complete PVAs and sensitivity analyses for these three species under a range of habitat loss
scenarios. This effort will allow us to estimate the minimum habitat necessary to maintain these
species within each state.
Implementation of Management Actions (Objective 10) – To provide a formal framework for
implementing on-the-ground management actions, state, university and non-profit group partners
will use Decision Support Tools (Alexander et al. 2009) to explicitly link data on tidal marsh
birds to alternative management actions. This work will be initiated during the first year as a
pilot project in Connecticut, the state with the most comprehensive existing data on tidal marsh
birds, management actions, and sea-level rise projections. Marxan (www.uq.edu.au/marxan/)
software will be used to make explicit the trade-offs of different management actions for each
species, and these will feed directly into decisions made by partners when deciding how to focus
effort on land purchase options, marsh restoration efforts, etc. During the second year, this pilot
case will be presented to partners in other states to gain feedback on generalizing the approach
for use in all states. During year 3, we will use data collected in years 1-2 to apply the
generalized-CT model to additional states (e.g., ME) as a formal test of the approach. The
proposed phased development will ensure that a uniform approach can be implemented across
states, thereby providing an implementation tool that can be used at the state level, but also
scaled-up across the entire region. A white paper outlining the approach, its implementation, and
its successes will be produced at the project’s end for each state, outlining the state’s regional

responsibility for each of the monitored species and providing guidelines for using the partnered
framework to produce locally appropriate conservation action.
Diverse Collaborators and Shared Resources
Co-Principal Investigators:
Thomas P. Hodgman, Maine Department of Inland Fisheries and Wildlife
Brian J. Olsen, University of Maine
Chris S. Elphick, University of Connecticut
W. Gregory Shriver, University of Delaware
The participants in this project are uniquely qualified to address the status of tidal marsh birds
along the mid- and northeast-Atlantic coasts (see Co-PI curricula vitae in the appended
documents). Collectively the PIs have 36 years of experience studying this system, have worked
in all of the project states, have supervised 11 graduate students working in tidal marshes, and
have written 22 peer-reviewed papers or book chapters, and over a dozen state or Federal reports
related to tidal marsh birds. TPH and WGS planned and coordinated the first comprehensive
tidal marsh bird surveys in New England in the 1990s. WGS has subsequently headed the
development of tidal marsh monitoring protocols and is working with a team of USGS scientists
to develop salt marsh integrity monitoring protocols which could be implemented on state lands
and by private organizations. CSE has initiated the formation of a saltmarsh-sparrow working
group focused on assessing the conservation status of the species. WGS, TPH, and CSE have
taken on responsibility for revising the Birds of North America monograph series accounts for
Nelson’s and saltmarsh sparrow, respectively. CSE and WGS have conducted and published
demographic modeling, including PVA of the focal species on a smaller scale than this project.
All of the PIs are currently involved in studies that address tidal restriction, saltmarsh hydrology,
nesting success, and demography for saltmarsh-nesting birds.
For Tiers 1 & 2, we have identified contacts to serve as the local lead for survey efforts in
Maine (T. Hodgman, ME DIFW), New Hampshire and Massachusetts (B. Olsen, Univ. of
Maine), Connecticut (M. Huang, CT DEP), Rhode Island (E. King, USFWS), New York (Steve
Papa, USFWS), New Jersey (K. Clark, A. Dey, & S. Petzinger, NJ DFW), Delaware (G. Shriver,
Univ. of Delaware), Maryland (G. Brewer, MD DNR and D. Curson, Audubon), and Virginia
(D. Curson). These collaborating partners have pledged staff time and other match (see Budget).
These local contacts will be responsible for reporting data to a central manager (see “Datasharing Plan” below) after each breeding season. For Tier 3, each intensive site will be run by a
local Co-PI with field management directed by a graduate student working with that Co-PI. B.
Olsen will coordinate the northern site; C. Elphick the central site; and W.G. Shriver the southern
site.
Data-Sharing Plan – A graduate student at the University of Maine will be the point contact for
data-sharing across the extensive survey region. All survey data will be uploaded (with $5000 in
financial support across the three years) into the Bird Point Count Database of the USFWS and
USGS (M. Wimer, pers. comm.). Further, the Bio Media Lab of the University of Maine will
help design and implement a central web portal for searching and accessing analyses of the
survey data for access by PIs, collaborators, and interested partners. A primary responsibility of
the graduate student will be to oversee this web portal, perform final QA/QC on the full survey
dataset (initial data proofing will be conducted by each regional contact), assist collaborators

with data uploads, and act as a go-between with dedicated staff of the Bio Media Lab for web
programming issues beyond the expertise of project members. In addition to the graduate
student wage, we have budgeted funds for the hardware, software, and staff time necessary for
the initial design and implementation of this web portal in year one ($10,000) and the upkeep
and maintenance of the portal in years two and three ($2,500 per year). Annual summary reports
for all project tiers will be available to all collaborators through this portal. After project
completion the portal will serve as a one-stop clearinghouse for final reports, proofed metadata,
published manuscripts, state white sheets, and plain-language recommendations, summaries, and
facts and figures for the media, interested partners, and conservation groups.
Plans for Monitoring State Progress, Producing Reports, and Adaptive Management – To
maintain consistency in data gathering, allow for partner input on methods, analysis, and results,
and to develop firm collaborative relationships with our broad partner base, the full team of
collaborators will meet annually over the length of the project. The first meeting will occur as a
special half-day workshop at the 66th Annual Northeast Association of Fish and Wildlife
Agencies at the end of April 2010 in Newton, Massachusetts. This will allow state biologists to
assist in establishing the survey sampling frame for years 2 and 3, for partners to agree upon and
disseminate standardized protocols, methods of transferring data, and deadlines for data
collection, proofing and reporting, and annual reports. By using this venue, we also will be able
to solicit input from biologists working on related tidal marsh projects and raise the profile of our
efforts within the region. We will conduct similar meetings in the next two years to solicit
partner input of ongoing management action and local concerns related to the project and to
consider adjusting or augmenting our methods to address emerging concerns. The minutes of all
meetings as well as the annual reports will be made available to the partners and the public on
the central web portal hosted by the University of Maine.
In addition to these annual meetings aimed primarily at partners of this project, we will also
convene a two-day workshop for North Atlantic tidal marsh researchers in fall 2010. The
purpose of this workshop will be to establish effective communication among the many
researchers presently conducting complementary studies in the tidal marshes of the North
Atlantic. Specifically, we will invite the principal investigators from the “Coastal wetland
dynamics and wildlife populations: Modeling the effects of sea-level rise and landscape change”
project (USGS/ACJV), the Continental Secretive Marsh Bird Monitoring Program
(USGS/USFWS), the “Developing Indicators of Salt Marsh Integrity” project (USGS/USFWS),
the SLAMM for USFWS refuges project, and others to share ideas and identify where
collaborations exist that can strengthen the collective results and conservation impact of these
projects. The results of this workshop will be submitted to the Annual Northeast Fish and
Wildlife Conference as a 1.5-hour panel presentation the following spring to facilitate
communicating the results of this and other tidal marsh projects to partners and state
collaborators.

4E. COMPLIANCE WITH FEDERAL LAW
The scope of the proposed project includes point counts of calling birds at hundreds of locations
within tidal marshes throughout BCR 30 as well as intensive demographics work (mist-netting
banding, nest searching and monitoring) at 3 sites (one each; see Section 4F Project Locations &
Maps) in Maine, Connecticut, and New Jersey. We are proposing no habitat manipulations or

excavations of any kind. Furthermore, there are no federally endangered or threatened species
found in the brackish tidal high marsh of BCR 30. As such, we anticipate no conflict between
this project and any state’s compliance with the Endangered Species Act, 43 CFR Part 12, 2 CFR
225, OMB Circulars (A-87, A-102, and A-133), the National Environmental Policy Act, or the
National Historic Preservation Act. The work described above will be approved by appropriate
Institutional Animal Care and Use Committees and will be conducted under valid state and
federal permits.

4F. PROJECT LOCATIONS & MAPS
• Map 1 – BCR 30 Subregions used for our sampling design along with Project Tier locations
• Map 2a – Northern Tier 3, Intensive Demographic Study Sites
• Map 2b – Central Tier 3, Intensive Demographic Study Sites
• Map 2c – Southern Tier 3, Intensive Demographic Study Sites
4G. ESTIMATED COSTS
Please see the tables that come after the maps to see itemized budget summaries for each state
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Map 1. Study Region
Each BCR 30 Subregion is identified in black text. The southern five subregions (solid outline)
will be used to select survey locations for Project Tier 1, the northern two subregions (dashed
outline) will be sampled for Project Tier 2, and the three, small, green rectangles indicate the
locations of our intensive demographic sites in Project Tier 3 (aerial photographs of each of these
areas are given in Map 2)

Map 2a: Northern Tier 3, Intensive Demographic Study Site, Scarborough Marsh, Maine.
The blue square is the area within the state of Maine represented by the aerial photograph.

Map 2b – Connecticut Tier 3, Intensive Demographic Study Site, Long Island North Shore from Guilford to Old Lyme
Potential study plots where prior work has occurred in high tidal marsh is shown in yellow. The blue square is the area within Connecticut
represented by the aerial photograph.

Map 2c – New Jersey Tier 3, Intensive Demographic Study Sites, Brigantine Marsh Complex
The blue square is the area within New Jersey represented by the aerial photograph.

4G. ESTIMATED COSTS

A. Summary of All Awards
Complete Project Award Summary
Total Direct Costs
Total Indirect Costs
Total Budget
Total Non-federal Match
% Non-federal Match
Total Requested

$864,504
$307,857
$1,172,361
$412,159
35.2%
$760,202

Match by Cooperating Partner (with percentages of total budget)
University of Connecticut
$157,744
University of Maine
$137,958
University of Delaware
$82,032
National Audubon Society
$22,678
Maryland DNR
$7,271
Connecticut DEP
$6,000
Delaware DNREC
$4,477

13.5%
11.8%
7.0%
1.9%
0.6%
0.5%
0.4%

B. Award to Maine DIFW
Grayed values are not included in totals (federal matching)
Item
Managed by T. Hodgman, DIFW
ME Survey Technicians (2)
(Fringe: 14%)
Travel (2 State Vehicles)
Travel (PI to collaborator and regional meetings)
Equipment (Callers, GPS, etc.)

Total
Cost

Matching Requested

Project
Tier

$17,280
$2,419
$6,000
$600
$1,300

$$$$$1,300

$17,280
2
$2,419
2
$6,000
2
$600 1, 2, & 3
$2

Sub-Contract to the University of Maine, Managed by B. Olsen
NH & MA Survey Technicians (3)
$25,920
(Fringe: 8.5%)
$2,203
ME Demographic field technicians (2)
$25,920
(Fringe: 8.5%)
$2,203
Travel (4 University Vehicles)
$13,500
Housing (NH & MA north of Boston)
$4,800
Housing (MA south of Boston)
$4,800
Housing (ME)
$7,200
Graduate student to coordinate surveys (wage)
$48,649
(Tuition & Health Insurance)
$22,497
(Travel to workshops, collaborators, and meeting)
$1,200
Graduate student to operate ME demographic site (wage)
$61,818
(Tuition & Health Insurance)
$26,685
(Travel to workshops, collaborators, and meeting)
$1,200
Co-PI Wage
$13,533
(Fringe: 48.7%)
$6,591
Co-PI Travel to workshops, collaborators, and meeting
$2,000
Equipment (Callers, GPS, Banding, etc.)*
$6,000
Data-sharing web portal
$20,000

$$$$$$$$$13,804
$8,790
$$13,804
$8,790
$$13,533
$6,591
$$$-

$25,920
2
$2,203
2
$25,920
3
$2,203
3
$13,500
2&3
$4,800
2
$4,800
2
$7,200
3
$34,845
1&2
$13,708
1&2
$1,200
1&2
$48,014
3
$17,895
3
$1,200
3
$3
$3
$2,000
3
$6,000
2&3
$20,000 1, 2, & 3

$$72,646

$1,972 1, 2, & 3
$47,928 1, 2, & 3

*match represents in-kind supplies already purchased

Indirect Costs
Maine DIFW (7.5%)
University of Maine (49%)

$1,972
$120,574

Maine Award Summary
Total Direct Costs
Total Indirect Costs
Total Non-federal Match
% Non-federal Match
Total Requested

$323,018
$122,546
$137,958
31%
$307,608

C. Award to Connecticut DEP
Grayed values are not included in totals (federal matching)
Item
Managed by M. Huang, DEP
CT Survey Technicians w/ fringe (1)
Travel (1 State Vehicles)
Equipment & Supplies (Callers, GPS, Boats, etc.)

Total
Cost

Project
Tier

$$$6,000

$20,142
$4,500
$500

2
2
2

Sub-Contract to the University of Connecticut, Managed by C. Elphick
RI Survey Technician (1) - covered by E. King, USFWS
$9,219
CT Demographic field technicians (2)
$25,920
(Fringe: 7.9%)
$2,048
Travel (1 University Vehicle)
$10,368
Housing (RI)
$3,200
Housing (CT)
$5,400
Graduate student to operate CT demographic site (wage)
$81,484
(Fringe: 18.9% during AY, 7.9% during summer)
$11,279
(Tuition & Health Insurance)
$15,942
(Travel to workshops, collaborators, and meeting)
$Co-PI Wage (with 5% raises annually)
$25,388
(Fringe: 36%)
$9,131
Co-PI Travel to workshops, collaborators, and meeting
$Equipment (Callers, GPS, Banding, etc.)
$6,000

$9,219
$$$5,184
$3,200
$$30,558
$4,831
$6,376
$$25,388
$9,131
$$3,250

$$25,920
$2,048
$5,184
$$5,400
$50,926
$6,448
$9,566
$$$$$2,750

2
3
3
2
2
3
3

Indirect Costs
Connecticut DEP (0%)
University of Connecticut (53%)

$$73,026

$- 1, 2, & 3
$19,735
2&3

Connecticut Award Summary
Total Direct Costs
Total Indirect Costs
Total Non-federal Match
% Non-federal Match
Total Requested

$20,142
$4,500
$6,500

Matching Requested

$$92,761

$218,102
$92,761
$157,744
51%
$153,119

3
3
3
3
3
2&3

D. Award to Delaware DNREC
Grayed values are not included in totals (federal matching)
Item

Total
Cost

Managed by K. Bennett, DNREC
Administrative Staff (3 days for 3 years) – Gen. Funds
$1,870
(Fringe: 47.62%)
$890
Accounting Staff (3 days for 3 years) - Special Funds
$1,241
(Fringe: 47.62%)
$591
Technicial Liaison (10 days for 3 years) - contractual
$6,867
Sub-Contract to the University of Delaware, Managed by G. Shriver
DE Survey Technician (1)
$8,640
(Fringe: 7.9%)
$683
NY Survey Technicians (2) - S. Papa, USFWS
$18,438
NJ Survey Technicians (3)
$25,920
(Fringe: 7.9%)
$2,048
NJ Demographic field technicians (2)
$25,920
(Fringe: 7.9%)
$2,048
Travel (4 University Vehicles)
$13,500
Boat Use
$3,750
Housing (DE)
$4,800
Housing (NY)
$3,200
Housing (NJ - Intensive site @ Forsythe NWR)
$3,200
Housing (Northern NJ Surveys)
$4,800
Housing (Southern NJ Surveys)
$2,400
Graduate student to operate NJ demographic site (wage)
$68,675
(Fringe: 4%)
$2,747
(Tuition & Health Insurance)
$34,428
(Travel to workshops, collaborators, and meeting)
$3,000
Co-PI Wage
$22,800
(Fringe: 32.3%)
$7,364
Co-PI Travel to workshops, collaborators, and meeting
$3,000
Equipment (Callers, GPS, Banding, etc.)
$10,000
Indirect Costs
Delaware DNREC (34.15%)
$424
Delaware Auditing Fees (0.3%)
$714
University of Delaware (27%)
$66,561
Delaware Award Summary
Total Direct Costs
$257,982
Total Indirect Costs
$67,699
Total Non-federal Match
$86,509
% Non-federal Match
27%
Total Requested
$239,171

Matching Requested

Project
Tier

$1,870
$890
$$$1,717

$$$1,241
$591
$5,150

1&3

$$$18,438
$$$$$$$$3,200
$3,200
$$$$$34,428
$$22,800
$7,364
$$-

$8,640
$683
$$25,920
$2,048
$25,920
$2,048
$13,500
$3,750
$4,800
$$$4,800
$2,400
$68,675
$2,747
$$3,000
$$$3,000
$10,000

1
1
1
1
1
3
3
1&3
1&3
1
1
3
1

$$$17,440

$424
$714
$49,121

1&3
1&3
1&3

1&3
1&3

3
3
3
3
3
3
3
1&3

E. Award to Maryland DNR
grayed values are not included in totals (federal matching)
Item
Managed by G. Brewer, DNR
Equipment (Callers, GPS, etc.)

Total
Cost
$1,800

Matching Requested
$1,800

Project
Tier

$-

1

Sub-Contract to the Maryland/DC Chapter of National Audubon, Managed by D. Curson
MD Survey Technicians (2)
$18,640
$$18,640
(Fringe: 28% for staff and 8% for field techs)
$3,491
$$3,491
VA Survey Technicians (1)
$8,640
$$8,640
(Fringe: 8%)
$691
$$691
Co-PI Wage
$4,000
$$4,000
(Fringe: 28%)
$1,120
$$1,120
Staff Administration Wage
$1,500
$1,500
$(Fringe: 28%)
$420
$420
$Small boat use
$1,000
$1,000
$Travel (Mileage Reimbursement)
$9,000
$9,000
$Boat Use
$2,500
$$2,500
Housing (Delmarva Surveys)
$4,800
$4,800
$Housing (Western Shore MD & VA Surveys)
$4,800
$$4,800
Co-PI Travel to workshops, collaborators, and meeting
$3,000
$3,000
$-

1
1
1
1
1
1
1
1
1
1
1
1
1
1

Indirect Costs
Maryland DNR (23.41%)
Audubon (15%)

$15,311
$9,540

1
1

Maryland Award Summary
Total Direct Costs
Total Indirect Costs
Total Non-federal Match
% Non-federal Match
Total Requested

$65,402
$24,851
$29,949
33%
$60,305

$5,471
$2,958

$9,840
$6,582
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THOMAS P. HODGMAN
ADDRESS
MDIFW - Bird Group
650 State Street
Bangor, ME 04401
207-941-4482
tom.hodgman@maine.gov
PERSONAL: Born March 27, 1963; Married, 1 Daughter.
EDUCATION
M.S. Forest and Range Management, 1988, Washington State University, Pullman, Washington,
Thesis: Nutritional evaluation of wild-grown forage mixtures for black-tailed and mule deer.
B.S. Environmental Science with emphasis in Wildlife Management, 1985, Unity College, Unity, Maine.
EXPERIENCE
September 1996 to present, Wildlife Biologist, Bird Group, Maine Dept. of Inland Fisheries and Wildlife. Nongame bird
specialist focusing on conservation planning, inventory, research, and outreach for primarily passerine, wetland, and
nocturnal birds. Also responsible for developing techniques for monitoring nongame bird populations not adequately
surveyed by conventional programs and working with volunteers to put such programs in place. Coordinator for Maine
Partners In Flight Working Group, a multi-agency, public and private initiative working to set conservation priorities for
nongame birds in the western hemisphere. Steering Committee member, NE Coordinated Bird Monitoring Partnership.
March 1988 to August 1996, Research Associate/Instructor, University of Maine Wildlife Ecology Dept. Assisted
Faculty with meeting research objectives by coordinating field research projects, supervising graduate students, and
participating in field and laboratory research projects. Conducted independent research and supervised Honors thesis
research projects. Served as instructor for full semester courses and short-term field courses and as a teaching
assistant/co-instructor in 3 field courses. Also responsible for job placement and database management and served as
museum curator for a small natural history collection.
July 1987 to March 1988, Research Associate, University of New Hampshire, Forest Resources Dept. Participated in
field, laboratory, and analytical portions of a variety of research projects focusing on Moose, White-tailed Deer, Wild
Turkeys, and Southern Flying Squirrels. Co-investigator for study of deer food habits in a barrier beach community.
RECENT PUBLICATIONS
Lambert, J. D., T P. Hodgman, E. J. Laurent, G. L. Brewer, M. J. Iliff, and R. Dettmers. 2009. The Northeast Bird
Monitoring Handbook: Ten steps to successful bird conservation through improved monitoring. American Bird
Conservancy. The Plains, VA. 32pp.
Hodgman, T. P. 2006. Riparian Areas: managing early successional habitats near the water’s edge. Pages 69-78 in J.
Oehler, D. F. Covell, S. Capell, and B. Long, eds. Managing Grasslands, Shrublands, and Young Forest Habitats for
Wildlife: a guide for the Northeast. Northeast Upland Habitat Technical Committee and Massachusetts Division of
Fisheries & Wildlife.
Hodgman, T. P. 2005. Incorporating Partners In Flight priorities into state agency operational plans: development of a
management system for wetland Passerines. Pages 213-218 in C. J. Ralph and T. D. Rich, eds. Bird conservation
implementation and integration in the Americas: Proceedings of the Third International Partners In Flight
Conference. March 20-24, 2002, Asilomar, California, Volume 1. Gen. Tech. Rep. PSW-GTR-191. Albany,
California: Pacific Southwest Research Station, Forest Service, U.S. Department of Agriculture.
Shriver, W. G. J. P. Gibbs, P. D. Vickery, H. L. Gibbs, T. P. Hodgman, P. T. Jones, and C. N. Jacques. 2005.
Concordance between morphological and molecular markers in assessing hybridization between sharp-tailed
sparrows in New England. Auk 122:94-107.

Brian J. Olsen
5751 MURRAY HALL, UNIVERSITY OF MAINE, ORONO, ME 04469
p: 207-581-2542, f: 207-581-2537, brian.olsen@maine.edu
A. PROFESSIONAL PREPARATION
Juniata College, Zoology, B.S., 2001
Virginia Tech, Biological Sciences, Ph.D., 2007
Virginia Tech, Biological Sciences, Jan-Aug 2007
B. APPOINTMENTS
- Research Asst. Professor, Climate Change Institute, University of Maine (2009-present)
- Research Associate, Smithsonian Migratory Bird Center, National Zoological Park,
Smithsonian Institution, Washington, DC (2009-present)
- Adjunct Researcher, BioDiversity Research Institute, Gorham, Maine (2009-present)
- Research Asst. Professor, School of Biology and Ecology, Univ. of Maine (2008-present)
- Senior Lecturer, School of Forest Resources, Pennsylvania State University (2007-2008)
C. PUBLICATIONS
- Olsen, B.J., R. Greenberg, I.A. Liu, J.M. Felch, J.R. Walters. In Press. Interactions between
sexual and natural selection on the evolution of a plumage badge. Evolutionary Ecology.
- Greenberg, R., B.J. Olsen, M.A. Etterson. In Press. Patterns of seasonal abundance and
social segregation in inland and coastal plain swamp sparrow in a Delaware tidal marsh.
Condor.
- Greenberg, R., and B.J. Olsen. In Press. Divergence, sexual dimorphism, and sex-specific
increase in variation of bill size in tidal marsh sparrows: Island-like processes in a continental
habitat. Ecology.
- Etterson, M.S., B.J. Olsen, R. Greenberg, and W.G. Shriver. In Press. Sources, sinks and
model accuracy in Sources, Sinks, and Sustainability Across Landscapes (J. Liu, V. Hull, A.
Morzillo, and J. Wiens, eds.). Cambridge University Press, New York.
- Olsen, B.J., R. Greenberg, R.C. Fleischer, and J.R. Walters. 2008. Extrapair paternity in the
swamp sparrow: Male access or female preference? Behavioral Ecology & Sociobiology
63(2): 285-294.
- Olsen, B.J., J. Felch, R. Greenberg, and J.R. Walters. 2008. Causes of reduced clutch size in
a tidal marsh endemic. Oecologia 15(3): 421-435.
- Liu, I.A., B. Lohr, B.J. Olsen, and R. Greenberg. 2008. Macrogeographic vocal variation in
subspecies of Swamp Sparrow. Condor 110(1): 102-109.
- Greenberg, R.G., C. Elphick, J.C. Nordby, C. Gjerdrum, H. Spautz, G. Shriver, B. Schmeling,
B.J. Olsen, P. Marra, N. Nur, and M. Winter. 2006. Flooding and predation: Trade-offs in
the nesting ecology of tidal-marsh sparrows. Pp. 96-109 in Terrestrial Vertebrates of Tidal
Salt Marshes: Ecology, Evolution, and Conservation (R. Greenberg, J.E. Maldonado, S.
Droege, and M.V. McDonald, eds.). Studies in Avian Biology 32:96.
- Etterson, M.A., B.J. Olsen, R. Greenberg. 2007. The analysis of covariates in multi-fate
Markov chain nest failure models in Beyond Mayfield: Measurements of Nest Survival Data
(S. L. Jones and G. R. Geupel, eds.). Studies in Avian Biology 34:55.
- Greenberg, R., B. Olsen, and G. Gough. 2005. Population status of the Coastal Plain Swamp
Sparrow in Delaware. Delmarva Ornithologist 37.

Chris S. Elphick
Professional Preparation:
University of East Anglia, England
University of Nevada, Reno

University of Connecticut
Biology
Ecology, Evolution, and Conservation Biology

BS 1991
PhD 1998

Appointments:
• Assistant Professor, Ecology and Evolutionary Biology, U Connecticut, 2004-Present.
• Assistant Professor-in-Residence, Ecology and Evolutionary Biology, U Connecticut, 2003-04.
• Research Scientist, U Connecticut, 1998-2003.
Ten Most Relevant Publications: (out of 32 peer-reviewed papers, 10 book chapter and 2 books)
Bayard, T.S., and C.S. Elphick. In press. How we study area sensitivity in birds, as revealed by
systematic review. Conservation Biology.
Elphick, C.S., D.L. Roberts, J.M. Reed. In press. Estimated dates of recent extinctions for North
American and Hawaiian birds. Biological Conservation.
Hill, C.E., C. Gjerdrum, and C.S. Elphick. In press. Extreme levels of multiple mating
characterize the mating system of the Saltmarsh Sparrow Ammodramus caudacutus. Auk.
Gjerdrum, C., C.S. Elphick, and M. Rubega. 2008. How well can we model numbers and
productivity of Saltmarsh Sharp-tailed Sparrows (Ammodramus caudacutus) using habitat
features? Auk 125:608-617.
Gjerdrum, C., K. Sullivan-Wiley, E. King, M.A. Rubega, and C.S. Elphick. 2008. Egg and chick
fates during tidal flooding of Saltmarsh Sharp-tailed Sparrow nests. Condor 110:579-584.
Gjerdrum, C., C.S. Elphick, and M. Rubega. 2005. Nest site selection and nesting success in
saltmarsh breeding sparrows: the importance of nest habitat, timing, and study site differences.
Condor 107:849-862.
Elphick, C.S. 2008. How you count counts: the importance of methods research in applied
ecology. Journal of Applied Ecology 45:1313-1320.
Ellis, M.M., and C.S. Elphick. 2007. Using a stochastic model to examine the ecological,
economic and ethical consequences of population control in a charismatic invasive species:
mute swans in North America. Journal of Applied Ecology 44:312-322.
Greenberg, R., C. Elphick, J. C. Nordby, C. Gjerdrum, H. Spautz, G. Shriver, B. Schmeling, B.
Olsen, P. Marra, N. Nur, and M. Winter. 2006. Flooding and predation: trade-offs in the
nesting ecology of tidal-marsh sparrows. Studies in Avian Biology 32:96-109.
Elphick, C.S., J.M. Reed, J.M. Bonta. 2001. Correlates of endangered species recovery goals.
Conservation Biology 15:1285-1291.
Grant activities: Recipient of 9 grants for tidal marsh bird research ($482,740 total, included major
grants from EPA, NOAA (24 grant awards as PI, Co-PI or collaborating researcher, total).
Presentations: >60 presentations at scientific conferences, including >12 on saltmarsh sparrows.
Synergistic Activities: Co-organizer, Saltmarsh Sparrow Working Group (2009-present); CT
Advisory Panel to New England Governors’ Blue Ribbon Commission on Land Conservation
(2009); Chair, Waterbird Council Committee on Rice Agriculture and Waterbirds, (2005-2008);
Member of various advisory panels on avian conservation and endangered species, including
Sacramento Valley (2009-present), Florida Everglades (2007-08), Imperial Valley Irrigation
District (2005-08), Delaware Bay (2003); Member, Student Affairs Committee, Society for
Conservation Biology (2003-07); Interim Connecticut State Ornithologist (2003-04); Co-editor of
semi-technical books for lay audience on avian ecology, behavior and distribution: Sibley Guide
to Bird Life and Behavior (2001) and Atlas of the Breeding Birds of Nevada (2007).
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W. GREGORY SHRIVER
Assistant Professor Wildlife Ecology, 257 Townsend Hall, Department of Entomology and Wildlife Ecology,
University of Delaware, Newark, Delaware 19716-2160, Telephone: (302) 831-1300, Fax: (302) 831-8889,
Email: gshriver@udel.edu
EDUCATION
State University of New York, College of Environmental Science and Forestry, Syracuse, New York
Ph.D., Environmental Forest Biology (2002)
University of Massachusetts, College and Natural Resources, Amherst, Massachusetts
M.S., Wildlife Conservation (1996)
University of Maine, College of Forestry, Orono, Maine
B.S., Wildlife Management (1991)
PROFESSIONAL EXPERIENCE
Assistant Professor of Wildlife Ecology, Department of Entomology and Wildlife Ecology, University of
Delaware (December 2005-Present)
Inventory and Monitoring Coordinator, National Park Service, Woodstock, Vermont (December 2002December 2005)
Post-Doctoral Research Fellow, National Estuarine Research Reserve, Wells, Maine (May–December 2002)
Doctoral Candidate, State University of New York College of Environmental Science and Forestry, Syracuse,
New York (January 1998–May 2002)
Salt Marsh Bird Program Coordinator, Massachusetts Audubon Society, Lincoln, Massachusetts (November
1996–October 1997)
PUBLICATIONS (SELECTED)
Shriver, W. G. and R. Greenberg. 2010. Avian community responses to tidal restoration. In Restoring Tidal
Flows to Salt Marshes: A Synthesis of Science and Management. Island Press.
Etterson, M. A. B. J. Olsen, R. Greenberg, and W. G. Shriver. 2010. Source, sinks, and model accuracy. In
Sources, Sinks, and Sustainability Across Landscapes. Cambridge University Press.
Johnson, D. H., J. P. Gibbs, M. Herzog, S. Lor, N. D. Niemuth, C. A. Ribic, M. Seamans, T. L. Shaffer, W. G.
Shriver, S. Stehman, and W. L. Thompson. 2009. A sampling design framework for monitoring
secretive marshbirds. Waterbirds 32: 203 – 215.
Burghardt, K. T., D. W. Tallamy, and W. G. Shriver. 2009. The impact of native plants on biodiversity in
suburban landscapes. Conservation Biology 23:219-224.
Perkins, D., P. Vickery, and W. G. Shriver. 2008. Population viability analysis of the Florida Grasshopper
Sparrow: Testing recovery goals and management options. Auk 125:167-178.
Shriver, W. G., P. D. Vickery, J. P. Gibbs, T. P. Hodgman. 2007. Flood tides affect the breeding ecology of
two sympatric sharp-tailed sparrows. Auk 124:552-560.
Shriver, W. G., D. Evers, T. P. Hodgman, B. J. MacCulloch. 2006. Mercury in sharp-tailed sparrows
breeding in coastal wetlands. Environmental Bioindicators 1:129-135.
Hanson, A. R. and W. G. Shriver. 2006. Habitat use by salt marsh birds in Northeastern North America:
effects of fragmentation and implications for conservation. Pages 141-154 in R. Greenberg, S. Droege,
J. Maldonado, and M. V. McDonald, editors. Vertebrates of Tidal Marshes: Ecology, Evolution, and
Conservation. Studies in Avian Biology 32, Lawrence, Kansas.
Shriver, W. G., J. P. Gibbs, P. D. Vickery, H. L. Gibbs, T. P. Hodgman, P. T. Jones, and C. Jacques. 2005.
Concordance between morphological and molecular markers in assessing hybridization between sharptailed sparrows in New England. Auk 121:94-107.
Shriver, W. G., T. P. Hodgman, J. P. Gibbs, and P. D. Vickery. 2004. Landscape context influences salt
marsh bird diversity and area requirements in New England. Biological Conservation 119:545-553.
Shriver, W. G. and J. P. Gibbs. 2004. Projected effects of sea-level rise on the population viability of Seaside
Sparrows (Ammodramus maritimus) In H. R. Akcakaya et al. (eds.) Species Conservation and
Management: Case Studies. Oxford University Press, 608 pp.
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January 7, 2010
John Organ, Chief
Wildlife and Sport Fish Restoration - Region 5
United States Fish and Wildlife Service
300 Westgate Center Drive
Hadley, MA 01035-9589
RE:

Maine Department of Inland Fisheries and Wildlife compliance with Endangered Species
Act Section 7 for proposed SWG-competitive grant titled: The Conservation of Tidal
Marsh Birds: prioritizing action at the intersection of our changing land and seascapes.

Dear Dr. Organ:
I am writing in reference to the Application for Federal Assistance sponsored by the State of
Maine, Department of Inland Fisheries and Wildlife, regarding compliance with the Endangered
Species Act Section 7 for a Scope of Work Proposal titled The Conservation of Tidal Marsh
Birds: prioritizing action at the intersection of our changing land and seascapes submitted for
funding consideration under State Wildlife Grant Competitive program.
The goal of this initiative in the short tem is to provide the information necessary for all states
along the New England and Mid-Atlantic Coast (Bird Conservation Region, BCR, 30) to protect
regionally important habitats for tidal marsh birds (including direct actions for 26 SGCN). In the
long-term, the project’s goal is to provide a regionally consistent platform for tidal marsh
monitoring in the face of anticipated sea-level rise and upland/watershed development. The
objectives of the initiative are to: 1) Fill all regional gaps in current surveys within BCR 30 to
produce population estimates for all bird species found in the high tidal marsh (including a
global estimate for saltmarsh sparrow) and identify regional population centers, 2) Repeat
historic surveys, where they exist, to provide estimates of population change, 3) Collect detailed
demographic data at three points across BCR 30 to model geographic variation in productivity
and survival, 4) Relate these items to past conservation actions where local management data
exists, 5) Provide the ten states in the region with a detailed description of their regional
responsibility for each of 26 SGCN, 6) Identify the most critical areas for the long-term
preservation of the tidal marsh bird community within each state, and 7) Build on an existing
working group of local, state, and NGO stakeholders to develop and test a pilot program
(beginning with Connecticut) of Decision Support Tools for use in implementing the findings of
this project throughout the region.
Research will be conducted in the ten coastal states from Maine to Virginia (point counts of
species and abundance) including intensive nest success and mark-recapture studies at three
sites (one each) in Maine (Scarborough Marsh Wildlife Management Area), Connecticut (central
CT coast), and New Jersey (Edwin B. Forsyth National Wildlife Refuge/ Brigantine Marsh
Complex). I have reviewed the proposal for meeting Section 7 compliance and believe the
methodologies described in the attached proposal narrative WILL HAVE NO AFFECT on any
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federally Endangered, Threatened, or Candidate species or any critical habitat currently existing
in the study area.
Thank you for your time in review of this grant proposal.
Sincerely,

George J. Matula, Jr.
Endangered Species Coordinator and Wildlife Planner
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January 7, 2010
John Organ, Chief
Wildlife and Sport Fish Restoration - Region 5
United States Fish and Wildlife Service
300 Westgate Center Drive
Hadley, MA 01035-9589
RE:

Maine Department of Inland Fisheries and Wildlife Compliance with National
Environmental Protection Act for proposed SWG-competitve grant titled: The
Conservation of Tidal Marsh Birds: prioritizing action at the intersection of our changing
land and seascapes.

Dear Dr. Organ:
I am writing in reference to the Application for Federal Assistance sponsored by the State of
Maine, Department of Inland Fisheries and Wildlife for a SWG Competitive grant. I have
reviewed the proposal for meeting NEPA compliance and found that it is completely covered
by 516 DM 8 categorical exclusion No(s). B 1,8. Further, I find (516 DM 2, Appendix 2) that
this proposal will NOT:
1. Have significant impacts on public health or safety.
2. Have significant impacts on such natural resources and unique geographic characteristics
as historic or cultural resources; park, recreation or refuge lands; wilderness areas; wild or
scenic rivers; national natural landmarks; sole or principal drinking water aquifers; prime
farmlands; wetlands (Executive Order 11990); floodplains (Executive Order 11988); national
monuments; migratory birds; and other ecologically significant or critical areas.
3. Have highly controversial environmental effects or involve unresolved conflicts concerning
alternative uses of available resources [NEPA Section 102(2)(E)].
4. Have highly uncertain and potentially significant environmental effects or involve unique or
unknown environmental risks.
5. Establish a precedent for future action or represent a decision in principle about future
actions with potentially significant environmental effects.
6. Have a direct relationship to other actions with individually insignificant but cumulatively
significant environmental effects.
7. Have significant impacts on properties listed, or eligible for listing, on the National Register
of Historic Places as determined by either the bureau or office.
8. Have significant impacts on species listed, or proposed to be listed, on the List of
Endangered or Threatened Species, or have significant impacts on designated Critical
Habitat for these species.
9. Violate a Federal law, or a State, local, or tribal law or requirement imposed for the
protection of the environment.
10. Have a disproportionately high and adverse effect on low income or minority populations
(Executive Order 12898).
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11. Limit access to and ceremonial use of Indian sacred sites on federal lands by Indian
religious practitioners or significantly adversely affect the physical integrity of such sacred
sites (Executive Order 13007).
12. Contribute to the introduction, continued existence, or spread of noxious weeds or nonnative invasive species known to occur in the area or actions that may promote the
introduction, growth, or expansion of the range of such species (Federal Noxious Weed
Control Act and Executive Order 13112).
Thank you for your time reviewing this proposal.
Sincerely,

George J. Matula, Jr.
Endangered Species Coordinator and Wildlife Planner

5. LETTERS OF COMMITMENT AND SUPPORT
Letters of Commitment from primary State Partners
1. G. Mark Stadler, Wildlife Division Director, Maine Department of Inland Fisheries and
Wildlife
2. Richard A. Jacobson, Wildlife Division Acting Director, Connecticut Department of
Environmental Protection
3. Patrick Emory, Division of Fish and Wildlife Director, Delaware Department of Natural
Resources and Environmental Control
4. Glenn D. Therres, Wildlife and Heritage Service Associate Director, Maryland
Department of Natural Resources
Letters of Commitment from other Collaborators
5. Brian J. Olsen, Research Assistant Professor, University of Maine
6. Kate O’Brien, Wildlife Biologist, Rachel Carson NWR, Wells, Maine
7. Nancy Pau, Wildlife Biologist, Parker River NWR, Newburyport, Massachusetts
8. Chris S. Elphick, Assistant Professor, University of Connecticut
9. Suzanne Paton, Wildlife Biologist, Rhode Island NWR, Charlestown, Rhode Island
10. Steve Papa, Senior Biologist, USFWS Long Island Field Office, Brookhaven, New York
11. Robin W. Morgan, College of Agriculture and Natural Resources Dean, University of
Delaware
12. W. Gregory Shriver, Assistant Professor, University of Delaware
13. Jacquelyn Bonomo, Executive Director, and Dave Curson, Director of Bird Conservation,
Maryland-DC Chapter of the National Audubon Society
Letters of Support
14. Kathleen E. Clark, Endangered and Nongame Species Program Supervising Zoologist,
New Jersey Department of Environmental Protection
15. Sergio Harding, Nongame Bird Conservation Biologist, Virginia Department of Game
and Inland Fisheries
16. Melanie J. Steinkamp, Mid-Atlantic Coordinator, Atlantic Coast Joint Venture
17. Randy Dettmers, Chair of the Northeast Working Group of Partners in Flight

January 6, 2010
Mr. Sam Hamilton, Director
U.S. Fish and Wildlife Service
Main Interior Building – MIB3258
1849 C Street, NW
Washington, DC 20240
Dear Mr. Hamilton:
On behalf of the Maryland Department of Natural Resources Wildlife and Heritage
Service, I am providing this letter of support for a Competitive State Wildlife Grant entitled THE
CONSERVATION OF TIDAL MARSH BIRDS: Prioritizing action at the intersection of our
changing land and seascapes. Tidal marshes have experienced significant losses along the
Atlantic coast and the threats of global climate change, and in particular sea-level rise, pose
changes to this habitat and its associated wildlife. Maryland included tidal marshes as one of our
35 key wildlife habitats and numerous tidal marsh dependant birds as Species of Greatest
Conservation Need (SGCN) in our state wildlife action plan. We also drafted conservation
actions that if implemented will contribute to long-term stability of this key habitat and the
wildlife species dependent upon it. Many of these actions, to be most effective, would need
concerted effort by neighboring states, as well as federal and private partners. The proposed
project includes work in every coastal state from Virginia to Maine and as such capitalizes on
many partnerships to accomplish its objectives.
Maryland has been periodically monitoring tidal marsh birds since the 1990s. Despite
these efforts, populations of these species remain poorly understood. In the Maryland Wildlife
Diversity Conservation Plan, we identified specific actions for tidal marsh habitats that are
closely aligned with the objectives of the proposed project. We believe the momentum
generated by the broad partnership identified in the proposal is uniquely positioned to
accomplish many of the goals in Maryland action plan for tidal marsh species.
In cooperation with our partner, Maryland/DC Audubon, we will be committing nonfederal match in support of this project as identified in the budget. Thank you for consideration
of the proposal and please contact my office (410-260-8572) if you have any questions.
Sincerely,

Glenn D. Therres, Associate Director
Wildlife and Heritage Service

United States Department of the Interior
FISH AND WILDLIFE SERVICE
Rachel Carson National Wildlife Refuge
321 Port Road
Wells, ME 04090

January 4, 2009
Mr. Sam Hamilton, Director
U.S. Fish and Wildlife Service
Main Interior Building - MIB3258
1849 C Street, NW
Washington, DC 20240
Dear Dr. Hamilton:
I am writing to express our strong support for the grant entitled “The Conservation of
Tidal Marsh Birds: Guiding action at the intersection of our changing land and
seascapes” submitted under the State Wildlife Grant program. Salt marsh habitats
and the birds which depend on them are a major management focus for the Refuge
as well as the entire U.S. Fish and Wildlife Service.
Rachel Carson has been collaborating with partners to learn more about two of our
highest priority species, the Saltmarsh Sparrow and the Nelson’s Sparrow. Although
we have started to assemble a respectable dataset for the Refuge, this data is lacking
for most of the other portions of its range. Indeed, even knowledge regarding where
the greatest concentration of Saltmarsh Sparrows and other salt marsh obligates
occur is lacking. Saltmarsh Sparrows are IUCN red-listed as being at risk of
extinction, and are a top priority for state and federal agencies throughout its entire
range. Without fundamental knowledge of species occurrence and demography, it
will be impossible to prioritize management actions or understand how this species
will respond to changes in habitats, predation or climate change.
We are committed to furthering our understanding of these important species. As
such we will commit to sharing our data to address grant objectives, working
collaboratively towards implementing portions of this project in Maine, as well as coauthoring papers as appropriate. Although specific in-kind match is not required,
the value of our past and future contributions is substantial.
Sincerely,

Kate O’Brien
Wildlife Biologist

United States Department of the Interior
FISH AND WILDLIFE SERVICE
Parker River National Wildlife Refuge
6 Plum Island Turnpike
Newburyport, Massachusetts 01950

Mr. Sam Hamilton, Director
U.S. Fish and Wildlife Service
Main Interior Building – MIB3258
1849 C Street, NW
Washington, DC 20240
January 6, 2009
Mr. Hamilton:
On behalf of Parker River National Wildlife Refuge, I am pleased to write this letter of support
for a Competitive State Wildlife Grant entitled "The Conservation of Tidal Marsh Birds:
Prioritizing action at the intersection of our changing land and seascapes".
Parker River NWR has identified tidal salt marshes as our top priority habitat and the saltmarsh
sparrow as a high priority species for conservation. We have been conducting annual surveys of
the tidal marsh bird community since 1999 and have been collaborating with partners since 2004
to investigate stressors on salt marsh sparrow productivity. The efforts of this proposal would
allow us to place these data in a regional context and to prioritize management needs to mitigate
stressors impacting population levels. We are committed to sharing our data sets and to assisting
in the regional modeling of A) tidal marsh bird abundance and vital rates and B) estimates of
each state's responsibility for species conservation.
Information gained through this project could allow for the development of a regional
conservation strategy and collaborative actions to recover multiple bird species. In the long
term, preventative steps such as these are the most cost effective way to conserve the bird species
for which this refuge is responsible. We are highly supportive of the objectives of this proposal,
and are happy to assist in the project's success where we can.
Sincerely,

Nancy Pau
Wildlife Biologist

From the Desk of:
Steve Papa
Senior Biologist
Long Island Field Office
U.S. Fish and Wildlife Service
3 Old Barto Rd
Brookhaven, NY 11719
Tel:
(631) 776-1401
Fax:
(631) 776-1405
e-mail: Steve_Papa@fws.gov

Mr. Sam Hamilton,
This is in reference to the grant proposal entitled, “THE CONSERVATION OF TIDAL MARSH BIRDS:
Guiding Action At The Intersection Of Our Changing Land And Seascapes,” by principal investigator
Thomas P. Hodgman, Maine Department of Inland Fisheries and Wildlife and co-principal investigators
Brian J. Olsen, University of Maine, Chris S. Elphick, University of Connecticut, and W. Gregory
Shriver, University of Delaware.
The Long Island Field Office of the U.S. Fish and Wildlife Service is engaged in the monitoring of
marshland birds and believes that this study, if funded, would provide needed information for all levels of
government to protect regionally important habitats for tidal marsh birds and a foundation for consistency
around the region for tidal marsh monitoring, an increasing priority for this area particularly due to
anticipated sea-level rise and upland/watershed development. Over the next two summers the LIFO is
planning to survey the extensive high tidal marshes of Long Island with partnered support from local and
national organizations. We are committed to following a set of methods that are compatible with those
used in the proposal and are happy to share our data with the principal investigators to advance their
regional objectives.
During the course of 2009, I have had the opportunity to discuss issues related to marshbird monitoring,
specifically the saltmarsh sharp-tailed sparrow, with Mr. Chris Elphick, one of the investigators of the
proposed study. I believe his involvement, along with other noted experts in the field, will ensure the
successful initiation and completion of this study.
Thank you for the opportunity to support this project.
Steve Papa
USFWS-LIFO
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5 January 2010

Mr. Sam Hamilton
Director, U.S. Fish and Wildlife Service
Main Interior Building – MIB3258
1849 C Street NW
Washington, DC 20240

Dear Mr. Hamilton:
I am writing to support the proposal titled “THE CONSERVATION OF TIDAL MARSH
BIRDS: Guiding action at the intersection of our changing land and seascapes” submitted to the
State Wildlife Grants Competitive Grant Program, 2010. The goal of this project is to provide
the information necessary for all states along the New England and Mid-Atlantic Coast (Bird
Conservation Region, BCR, 30) to protect regionally important habitats for tidal marsh birds and
to provide a regionally consistent platform for tidal marsh monitoring in the face of anticipated
sea-level rise and upland/watershed development.
New Jersey Division of Fish and Wildlife has a strong interest in the conservation of tidal
marshes and the avifauna that is dependent on these ecosystems, and we have historical survey
information for parts of the state that could be used to enhance the value of this proposed project.
The project objectives in this proposal will address high priority information needs that will
facilitate developing strategies and implementing conservation actions for these species in the
face of habitat alteration caused by sea-level rise.
We view this project as important and particularly timely, and hope you will give it your full
consideration for funding under State Wildlife Grants.
Sincerely,

Kathleen E. Clark
Supervising Zoologist
Endangered and Nongame Species Program
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Connecticut

7 January 2010

Delaware
Florida
Georgia
Maine

Mr. Sam Hamilton, Director
U.S. Fish and Wildlife Service
Main Interior Building
MIB 3258, 1849 C. Street NW
Washington, DC 20240

Maryland
Massachusetts

Dear Mr. Hamilton:

New Hampshire

The Atlantic Coast Joint Venture is engaged in work on multiple fronts to identify and address
the needs of priority species and habitats throughout the flyway. As the Mid-Atlantic
Coordinator for the Atlantic Coast Joint Venture (ACJV), I have responsibility for facilitating
partnerships and helping our partners find the resources needed to address priority migratory
bird conservation needs, such that populations and habitats are sustainable into the future. One
of the highest priorities for the New England/Mid-Atlantic Bird Conservation Region (BCR 30)
is gathering baseline information on priority salt marsh bird species and identifying priority
habitats. To that end, the information resulting from the attached proposal will help the ACJV
Programs and the broad community we serve to better address the management needs of a
number of BCR 30’s highest priority species. The scope of the work outlined in the attached
proposal is in line with the priorities established by the BCR 30 Plan, and will help the ACJV
address several of the recommended conservation actions described in the Estuarine Emergent
Wetlands section of the Plan. The proposal is also in direct support of the U.S. Fish and
Wildlife Service’s strategic habitat conservation (SHC) approach. By identifying the most
critical coastal marsh areas for conservation of priority species and determining the effects of
marsh management activities on priority species, we will be able to develop the most effective
marsh management and conservation strategies. The information coming out of the attached
proposal will also help us with our climate change adaptation strategies, as outlined in the
Service’s Climate Change Strategic Plan and Action Plan.

New Jersey
New York
North Carolina
Pennsylvania
Puerto Rico
Rhode Island
South Carolina
Vermont
Virginia
Ducks Unlimited
National Fish
and Wildlife
Foundation
National Park
Service
The Nature
Conservancy
U.S. Fish and
Wildlife Service
USDA Forest
Service
U.S. Geological
Survey
Wildlife
Management
Institute

The Principal Investigators have reached out to many partners within the Joint Venture to avoid
duplicating ongoing efforts, as well as to establish open lines of communication among partners
working on marsh bird conservation and management needs. We fully support the funding of
this proposal.

Sincerely,

Melanie J. Steinkamp
Mid-Atlantic Coordinator

Partners in Flight
Northeast Working Group
January 6, 2010

Mr Sam Hamilton, Director
U.S. Fish and Wildlife Service
Maine Interior Building – MIB3258
1849 C Street, NW
Washington, DC 20240:
The proposal on the conservation of tidal marsh birds being submitted to the Competitive State
Wildlife Grant Program by the Maine Department of Inland Fisheries and Wildlife and their
collaborators is an excellent example of a project that addresses species and issues of high
concern to a large number of states, is built upon broad-based collaboration and partnership, and
will use carefully collected scientific data to inform management actions.
I have been impressed with the effort the principle investigators for this project have undertaken
to build a working collaborative for a project that will cover a large spatial extent while at the
same time reaching out to other investigators who are working on related tidal marsh issues to
ensure that this project will not duplicate existing efforts. Rather, this project aims to provide
useful information to support those other efforts. This project clearly addresses species and
conservation issues that are of high priority to all coastal states in the northeastern U.S., as
referenced in these states’ wildlife action plans.
In addition, the project will be addressing numerous high priority needs as expressed in Partners
in Flight bird conservation plans in the northeastern U.S. and as expressed in the Coordinated
Monitoring Plans for Northeastern Birds as part of the Framework for Coordinated Bird
Monitoring in the Northeast. In my capacity as chair of the Northeast Partners in Flight working
group and a steering committee member of the Northeast Coordinated Bird Monitoring
Partnership, I have seen very few other projects over the past 10 years that have built a
collaborative working partnership at the scale being proposed while striving to produce sound
science that will provide much needed information for managing a highly threatened resource,
such as the tidal wetlands of the north Atlantic coast.
For these reasons, I strongly support this project and commend the principle investigators on
their approach and level of outreach they have conducted as they have prepared this proposal.

Sincerely,
Randy Dettmers, Chair
Northeast Working Group of Partners in Flight

