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OVERVIEW

The American Oystercatch@flaematopus palliatusgy an important indicator of ecological conditions on

Atlantic coast beaches. Because of its conspicuousness and site fidelity, the oystercatcher is an ideal study
species fomonitoring factors affectintheconservation and managemenbegtchnestingbirds American
Oystercatchers are |isted as a fAspecies of special
Resources Commission 2008) and as a highifyrigmecies in the US Shorebird Conservation Plan (Bretwn

al. 2001), in large part because of threats associated with development and increasing recreational use of
coastal breeding and wintering sites. Oystercatcher populations are declining in-thitamtid states,

despite rising numbers a@at expansion of thiereeding range to the north (Mawhinney and Benedict 1999;



Nol et al 2000; Daviset al 2001). These overall declines have triggered adsecgke, multistate research
efforttounderstand he birdés ecology and conservation needs.

A study of breeding American Oystercatchers in North Carolina was initiated on South Core Banks, Cape
Lookout National Seashore in 1995 to document nesting success (Novick 1996). The scope of the original
studyhas expanded to include all of the islands of Cape Lookout and Cape HattévaslNgdashores.

Studiesof oystercatcher breeding succespandedurther in 2002 and 2003 when the North Carolina

Audubon Society initiated nest monitoring on islands ertfouth of the Cape Fear River. Although the
undeveloped barrier islands that comprise the National Seashores were thought to be ideal breeding habitat for
American Oystercatchers, nest survival was much lower than expected. Novick (1996) attributed low
hatching rates to human disturbance. Davis (1999) continued the work on Cape Lookout and used nest
monitoring and predator tracking stations to determine the causes of nest failure. She determined that a
majority of nests were lost to mammalian predat@absequent studies in North Carolina have supported the
conclusion that mammals are the primary nest predators, but they also suggested an interaction between
human disturbance and nest predation rates (McGowan Rla@lowan and Simons 2006). McGowarda

Simons (2006) found an inverse relationship between the number of visitstarcatcher made to the nest

and the nest survival rate, suggesting that the more often nests were disturbed the more likely they were to be
found by predators. Simons anch8lte (2009) illuminated causes of chick loss and modeled hurricane

effects on oystercatcher productidBince 2009, we have increased monitoring effortdredge and shell
rakeislands to clarify the role that these Apaditional habitats play for otercatchersn North Carolina

OBJECTIVES IN 2011
Research objectivder the 2011field season include:

1. Evaluating management strategies for increasing oystercatcher productivity.

2. Continued monitoring of lonterm sites and a thirgear of monitoring an-traditional sites for
comparison of nest survival.

3. Assessing the response of breeding oystercatchers to an experimental removal of raccoons on South
Core Banks, Cape Lookout National Seashore.

4. Assessing of the response of the South Core Banks raccpalation following the experimental
removal to evaluate treffectivenes®f predator management as a conservation strategy for ground
nesting birds and sea turtles in North Carolina.

5. Determining feeding grounds for oystercatchers nestingpoyiraditiond islands.

STUDY SITES

We currently monitor American Oystercatcher productivity at several locations along the North Carolina
coast (Figure 1) in cooperation with staff from the National Park Service (NPS), the North Carolina Wildlife
Resources CommissidNCWRC), and Audubon North Carolina. Habitat consists of a combination of

natural and mamade islands: some provide public access and human habitation, while others are closed to
public use. Cape Hatteras and Cape Lookaiional Seashoreomprise oer 160km of barrier island

habitats and are monitored by the National Park Service. Audubon NC monitors islands in the Cape Fear
River region.



The Cape Hatteras
National Seashore, at the
north end of the study
area, isapproximatelyl07
km long and cosists of
three barrier islands:
Bodie, Hatteras, and
Ocracoke (north to south).
Cape Hatteras The Seashore is accessible
National Seashorel by, 2 bridge on the north
end and ferry transport
from two southern sites.
Twentythree
oystercatcher pairs nested
at Cape Hatteras in 2010.
The barier islands irthe
National $ashore receive
A heavyrecreational use.
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Figure 1. Regions of American Oystercatcher monitoring in North  south and Bodie Island on

Carolina. the north, hosts nesting

oystercatchers on six

dredge spoilslands(created by strategic deposition of dredgedarial)and two natural islands. One of the
natural islands is owned and monitored by the National Park Service, and the NCWRC manages the
remaining islands; public use is not permitted dutirepreeding season. Thirteen pairs nestatié®©regon
Inletareain 2010. Ocracoke Inlet, between Ocracoke Island on the aodiNorth Core Banks on the south,
contains primarily shell islands andsupported sixteen pairs of nesting oystercatchers in 2010. NC Audubon
monitors and manages these islands

Cape Lookout National Seashore extends from Ocracoke Inlet to Beaufort Inlet and consists of three islands.
North Core Banks and South Core Banks have a general nortbhedsivest orientation and &8 and40

km long, respectively. Shackleford IslandLis kmlong, lies to the southwvge of these iskads, and is oriented
eastwest The islands are accessible only by boat, and commercial ferry services regularly run tourists and
vehicles to the islandPrimary threats to oystercatcher nests and chiatsda raccoonRrocyon lotoj,
storms/flooding, human disturbance, feral cats, and ghost crabs (Altman 2009). In 2010, 62 oystercatcher
pairs nested o@ape Lookout Nationaleéashore.

In 2003 Audubon North Carolina began monitoring nesting success antddutaff Islands in Pender
County, North Carolina. The islands joined when Topsail Inlet closed to form one ,il&nalong
(McGowanet al 2005). LeeHutaff is a barrier islandimilar to the islands in the Nationa¢&shores, but it
is privately avned and offers limited public recreatiolm 2009, Audubon increased monitoring efforts to
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include islands in the mouth of the Cape Fear Rivarry Slip and South Pelican are dredpeil islands
Battery and Shellbedre natural islands. Severdgpepairsof Oystercatcheraere monitored on these
islands in 2010.

REPRODUCTIVE SUCCESS
Nest and chick survival

We beganurveys in midMarch2010as oystercatchers were establishing breeding territories. Nest searching
was conductedn foot and from Meicles (trucks, ATVs, boats). Pairs that appeared to be active and
defendingaterritory were monitored closely to locate nests idedtify dates of nest initiation. Nests were

then marked with a natural artifact for efficient relocation. Nests obaheer islands were checkéom a
distanceevery 12 days to determine activity and approached onfjomument hatchingr cause of nest

loss. The interior sites were checked as frequently as posshkd|lyevery 12 daysunless access was

precludel by low tides or storm$Nests were visited daily just prior to hatching to determine exact hatching
dates.

Adult oystercatchers exhibit markedly different behavior patterns when they have chicks. They are much
more aggressive toward intruders, and thieg distinct alarms calls. It was generally possible to determine
whether a pair of adult birds had chicks by observing adult behavior, even in the absence of visual
verification. In most cases chicks were located by observing adults from a distiagca sigotting scope.

We monitorecchicksevery 13 daysafter hatchindgoccasionally less frequently for interior sikesitil

fledging, or until all the chicks died or disappeared. On the rare occasion that a chick was found dead, we
attempted to deterime the cause ofedith, although is often not possible to determine the cause or exact
timing of chick mortality We calculated overall breeding succgs®ductivity) as chicks fledged per

breeding pairby dividing the number of chicks that surviviedfledging by the number of breeding pairs for
each year in each location (Table 1).

Two hundred sixty nests were monitored in 2010 (Tabkdures 26). As in previous years, haioly

success was highly variable between sites (see Simons and 2€0dje Observed hatching success for

2010 was 0.45 and ranged among sites from 0.239 at Cape Lookout to 0.789 on the Ocracoke Inlet islands.
Thelow shell islands in Ocracoke Inlatevulnerable to spring stormbkut theysuffered no nest lossdseto
overwash in 2010. Cape Hatteras National Seashore had the highest number of fledged chicks per pair,
followed by the Ocracoke Inlet islands; the Oregon Inlet islands had the lowest produétraidctivityat

Cape Hatteras 2010 was the highest reded since monitoring began i899 (see Appendix 1).

Table 1. Reproductive success in 2010 by management area on the North Carolina coast.

Breeding Nests ApparentNest Adjusted Nest Chicks
Site pairs Nests hatched Survival(SE) Survival(SE) fledged Productivity
Oregon Inlet 10 11 6 0.545(0.150) 0.537 (0.167) 4 0.400
CapeHatteras 23 28 21 0.750 (0.082) 0.746 (0.083) 30 1.304
Ocracokenlet 16 19 15 0.789(0.094) 0.859 (0.092) 21 1.313
CapeLookout 62 113 28 0.248(0.041) 0.275 (0.039) 33 0.532
CapeFear 71 89 54 0.449 (0.053) 0.412 (0.010) 33 0.465
Total 182 260 118 0.454(0.031) 0.472 (0.005) 120 0.659
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Figure 2. Oregon Inlet nests, monitored by N.C. Wildlife Resources Commis3ibis.inlet is
bordered by Bodie Isial to the north and Hatteras Island to the so(flute: Some islands are not
shown in aerial photo; nests represent actual locations.)
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Figure 3. Cape Hatteras National Seashore nests, monitored by the National Park Service.
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Figure 4. Ocracoke liet nests, monitored by Audubon NChese are shell islands located in the
inlet between Ocracoke Island and North Core Banks.
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Figure 5. Cape Lookout National Seashore nests, monitored by the National Park .Service
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Figure 6. Nests in the Cape FeRiver islands, monitored by Audubon N.Omitted are
LeaHutaff Island,Masonboro and Masonboro Inlet, none of which fledged chicks.

Survival Analysis

Nest survival is often used as a measure of the status of avian populatienseftl to asse®verall
populationhealthto determinalifferences amongopulatiors. Several approaches have been used to

characterize avian nest success, each with limiting assumptions. The most obvious metric is apparent success
(see Table 1), which divides sucdessesting attempts by total nesting attempts. This is the least

informative approach and is positively biasgetause some nests fail before they are found

The Mayfield method (Mayfield 1961, 1975) addressed this positive bias by accounting forexjays,)

the number of days a monitored nest is active. The Mayfield method is widely used but relies on the strong
assumption that nest survival is constant over the entire nesting interval. Dinsmore (2002) used Program
MARK to model covariates in antampt to explain variation in nest survival. Thjgoroach relaxed the
biologically unrealisti@assumptiorof constant survival becausest agevas included as a covaridtethe

analysis Schmidtet al (2010)presenedan approach for nest survivalaysis in a Bayesian framework

using random effects and including a measumaadelfit through a Bayesian-palue. In short, Bayesian
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analysis combines prior knowledge in the form of a distribution with the data to develop a posterior
distribution for @rameter estimates (Figure Bandom effectsnodelsallow for greater predictivpower
and a clearer partitioning ahexplained variation in success rates.
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Figure 7. Examples of posterior distributionssfrvival rate using a Bayesian analysfis
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estimates for common parametéfable2). The Deviance Information Criterion (DIC) is usiedevaluate
model fitin a similar way to the AIC in likelihood analyssege Gelman and Hill 20)Avhere a lower alue
indicates bettemodelfit. For these modelshe predictive power of additional effectgasminimal, so no

further discussion afompeting models provided in this reportFuture modehg efforts will examine both

fixed effectsandthe random e#cts presented hef€able 2) Modeling fixed effects across all years and
islands is difficult, so subsets of the data will be considerefilifore analyses if sample sizes are sufficient
We are particularly interested in modeling the effects of Weltiosures and predator manageme@agie

Hatteras National Seashoemdposition of nests relative to primary dunes on barslandsites. We will
also examine whether accounting for spatial dependence improves models of nesting success

Table 2. Estimates for Daily Survival Rate (DSR), Adjusted Survival Rate, and Significant Bffeetach
model. Signs-(or +) associated with significant year effects indicate the increase or decrease of the effect on

the intercept, or DSR.

Model Terms Daily Suvival Rate

Adjusted nest survival Significant Effects DIC

Intercept 0.9440 (0.0022)
Year 0.9432 (0.0060)
Island 0.9451 (0.0033)

Year + Island  0.9443 (0.0053)

MARK -RESIGHT STUDIES

0.2115 (0.0134)
0.2092 (0.0355)
0.2184 (0.0210)
0.2151 (0.0318)

none 4820.02
2003 ¢), 2005 (+) 4802.18
none 4820.08

2003 ¢), 2005 (+)  4803.21

tincludimgrandom affectéyr slandand of oy st
Year. The models offeredo newbiologicalinsights in these geliminary analyses but did providgensistent

Eleven adult oystercatchers were banded early in the 2010 season. The whoosh net was the primary capture

technique, but bathatritrapsproved more suitable on small shedlke slands with uneven terrain.
Geolocation devices (geolocators) wdeployed for a second seasnr2010totracke d u | t s 0

mi

grator

winter movemerd. These devices collect data about location of a bird based on the angle of the sun and are
accurate tavithin approximately 15&m. Eight geolocators were attached to the permanent leg bands of
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adult birds [Green KX, KY, UP, UR, UT, UU, UX, and UY] at Cape Lookout and Cape Hatteras. These
devices have an average collection life €F gears We will begn retrievinggeolocators in 2011.

One hundred thirty chicks were banded with the green Darvic pvc bands with unique alphacodesrand
threechicks (too small to wear the Darvic bands) were banded witd $&S metal bandsBanding was
primarily focused in areas where monitoring took place but also included opportunistic banding when
possible (Figure 8)Two banded chicks were found dead after banding of unknown causes; one was found
with fishing line wrapped around its feetie was found after by hit by a vehicleand one chick was last
observed on territory with an injured win@hirty-threechicks banded in 201@ave been resightédbserved
after leaving the nesting territory) at the time of this report
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Figure 8. Locations of chicks &nded in North Carolina in 2010. Primary banding
efforts were focused in areas of monitored neSteme points represent multiple chicks
banded in a single brood.
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RACCOON REMOVAL

Predator management to benefit breeding American Oystercatchers hideb&éad as a priority
management stratedpy the American Oystercatcher Working Group (Schett#. 2007). Raccoon
populations on the barrier islands of North Carolina are artifidnaglis because raccoons benefit from the
food, water, and shelterqvidedby humans Closed systems such as isoldtadierislands provide aideal
opportunity to manipulate predator populations with minimal confounding fadtothis study we are
continuing research wvaluate theffects of reducinghe raccoormpopulation on South Core Banks, Cape
Lookout National Seashol®y 50% (Waldstein 2010)Results will be used to inform park management and
other American Oystercatcher conservation programs about the costs and bemefitagihgoredator
populations tdenefit nesting oystercatchers

Between 2007 and 200831 raccoons were captured and marked with tags bearing unique alphanumeric
combinationsp0 of those animals were also equipped with radio transmitters. Camera trapping of marked
animals took placever 12 sampling periods from May 2007 to July 2009. In winter 2008 and spring 2009,
149 raccoonsan estimated one half of the population on the islaede humanely removed from South Core
Banks (Waldstein 2010).

In thespringof 2010, we placed radicollars onan additionall2 raccoons, nine males and three females,
restoring the number of active radiollars in the population to 20. Locations were taken on the raccoons
during all hours of the day and night, with 436 total locations ove3-therth study period. Ta 2010 and
2011summer telemetry will be used as part of a comparison efprepostemoval territory qualities.
Waldstein (2010) found no significant difference between home range size or overlap after the first season,
but this mayhave been due to intgear variation. The 2011 season will provide a third year ofreostval

data.

Data from camera trapping is used to estimate the size of the rqgummalationusing capturgecapture
methodologies Camerasvererun at nightfor one weekn May, June, and July 2010 for a totall®0
camera tragmights. We placed seven video cameras at canragsites in 201Qo determine thaccuracyof
camera traplata collected since 200The video cameras recordedntinuously day and ght during the
weeklong camera trapping sessions in 2010. We are currently compariagitiheds captured on video to
the animals captured with tlkamera traps to help us calibrate theybation estimates derived from the
camera trap data

Telemetry ad camera trapping will continue during the 2011 season to document changes in raccoon

behavior and population dynamics following 2@09removal. Findings will inform management decisions
about the long term practicality and benefits of predator remova
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Figure 9. Chicks fledged per breeding pair on South Core Balhkstrating majordisturbances
in predator populations.

AmericanOystercatchenestingsuccess was high on South Core Banks in 2@fparent nest success

(0.739 was thehighestrecorded on South Core Banks simaenitoring began in 1995 (Figure.9ln

addition, more chicks fledgeahd productivity was highem the island than in any previous year. Chick
survival also increasesh Cape Lookout after Hurricatgabelin 2003andHurricaneOpheliain 2005

(Figure9). These increase likely reflected the combined effects of habitat creation and predator reduction
(Simons and Schulte 2009Productivity gains followingaccoon removabtn South Core Banksuggests a
patternsimilar tothat observed after major hurricanes. Ongoing monitonr&911will determine whether
oystercatcheproductivity following predator management will mimic the pattern followingicanes.

USE OF NON-TRADITIONAL HABITAT S

Historically American Oystert¢ehers have nested almost exclusively in beemht habitats (Nol and

Humphrey 1994). In recent decades, oystercatchers appear to have increased their use of marsh and sound
side nesting habitats (Frohling 1965, Post and Raynor 1964, Shields and Fag@elloland 1992, Traet

al. 2006). The reproductive success of birds in these novel habitats is variable (Tolandirz92208,

McGowanet al.2005). Nesting density depends on habitat type, with higher densities occurring on dredge
spoil islandsn areas where humans occupy nearby sand beddne® (@nd Burger 198Rauroet al 1992.
Although hese sites could provide valuable alternative nesting habitat as beach sites uresiatablefor
oystercatchers, thguality of nontraditional nesting habitats lisrgely unknown.

13


http://bna.birds.cornell.edu.www.lib.ncsu.edu:2048/bna/species/082/articles/species/082/biblio/bib077
http://bna.birds.cornell.edu.www.lib.ncsu.edu:2048/bna/species/082/articles/species/082/biblio/bib078

This study attempts to describe some of the life history changes associated with nesting on inteNde sites.
increased monitoring of namaditional sites in 2009, and that effort was continued in 20h@se sites

included the dredge spdslands in Oregon Inlet, shell islands in Ocracoke Inlet and dredge and shell islands
in the Cape Fear Riveln 2011, we will continue monitor nesting success at traditional anetraatitional

nesting sites across the coastal region of NC, from @redet to Cape FeaWe will measure nesting

success, chick growth, fledging age and condition chick survival toevaluatdaifferences in the breeding
biology of oystercatchers using traditional and-trawlitional nesting habitats. This informatiaiil help

identify habitats serving as population sources or sinks so that future management and habitat acquisition
efforts can be targeted to provide the greatest population level response.

Chick Growth rates

Estimating chick growth rates generallgueres a series of measurements duaiogh i ddv@opment. It is

often difficult to obtain multiple measurements of American Oystercatcher chicks béusiuseobility and

cryptic plumage can make them very difficult to find after they are only @& old. We attempted to

measure individual chicks multiple times during the 2010 season, in the hopes of comparing average growth
rates of chicks from barrier and interior territories. This did not prove feasible in Oregon or Ocracoke Inlets,
where logstics make approaching birds substantially more difficult than on the barrier islantiese sites,

we were able to handle chicks a single time for measureméfdsittempted to nasure a point
measurementdn the linear portion of thgrowth curve(day 25)for all broods. The following measurements

were recorded foall chicks approximately 25 days after hatchimgeight, exposed culem length, tarsus

length and wing chord (Figure 10).

Figure 10. Culmen measurement ofyaung chick. Several measurements were taken for the

purposes of comparing the growth rate of chicks in traditiandlnortraditional habitats.
(Photo: K. Calavell)
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