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Abstract—The North Armcencan Wetlands Consenadon Aot {NAWCA) suppots the conservation of significant
amaounits of wethand i the Noathern Atlantie region. The Atdantic Coast Jon Ventare, which uses Act funds to im-
plement wetland habiat protecien s the pegon, has expanded its goals w include conservation ol all wetland
birds We conducted Dol samvers al al] 39 completed NAWCA project sites between Virginia and Maime, as well as
at comparable wetland <ites on other publicly owned land, to determme the waterbird species using the sites during
the sprugg mmgratosn and breedmg seasan. We compared speoies dwersity and abnpdane e a1t NAWCA sites and com-
parable reference werlnds. Tu addition, we compared the species found on each NAWCA site 1o Uie bat of speoies
predicied for the sue in e project application, corrected for the season of the swivey, In general, NAWCA siies bad
comparable numbrrs of species and indwiduals refative 1o the reference sites, although some spezies occuncod mure
frequently at NAWCA sites. Lists of spraies predicted to occur on the sites had very low similanty with speaies actu-
ally recorded, so additional appraaches are needed to predicl which potential ftave projecis woulid toake the ngli-
estocontitbutuon tr wierhivd divensite,. However, most waterbird species identified os high prioviey in hird
comservation plans for the regon did nar occur at either the NAWCA or relerence sites. Inclusion of addinenal bal>
naLypes that were unconunon at NAWCA sices, particularly including shatlow mood il and coascal shoreline, wenald

likezly inprove the success of the program i providing habitat lor high-priont wateibd species,
Key words.—North American Wetlands Consenanon Ao, NAWCA, waterbird diversity, northern Athantic, wot-

land conservation.
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The North American Wetlands Conserva-
tion Act {NAWCA) provides federal funding
to ucquire and restore wetlands throughout
the United States, including approximatcely
$52 million for habitat protection in the At-
lanuic coast region through the year 20400
{$368 million padenally). The program re-
quires a non-federal match, and is adminis-
tered Dby the Division of Bird Habitat
Conservation of the US. Fish and Wildlife
Service. The Adantic Coast Joint Venture,
which has implemenited the goals of the
North American Waterfowl Management
Plan (NAWMP} through NAWCA funding in
the states along the Atlantic coast, has set an
ambitious goal of delivering the full spec-
trurn of bird conservation in cooperation
with all of the myjor bird conservadon initia-
tives in the region. Realizing this goal will re-
quire a detailed analysis of past effectiveness
at providing nongame waterbird habital
through NAWCA projects. This paper ad-
dresses this goal by assessing waterbird use of
existing NAWCA project sites and selected
reference wetlands in the northern part of

the Joint Venture from Virginia to Maine.
The project addresses four groups of non-
gamie  waterbirds, including marshbirds
(e.g., rails und bitterns}, wading birds (e.g.,
herans and egrets), marsh-dweiling passe-
rines (e.g., sparrows and wrens), and shore-
birds {e.g.. plovers and sandpipers).

The vorthern Adantic coast provides crit-
ical breeding and migration habitat for a
wide range of nongame waterbirds. Of the 50
shorebird species that breed in or migrate
through the United Siates, the 11.5. Shore-
bird Conservalion Plan classifies the north-
ern Atlantic region as “extremely important”
for 16 species and "important” for ten others
{Brown et al 2001a). Many species of wading
birds, including herons and egrets, congre-
gate in large nesting colonies, but forage
widely in coastal and inland wetlands. For
many of the species of conservation concern
in the North American Waterbird Conserva-
tion Plan {Kushlan e ¢l 2002), the northern
Atlantic region inciudes a large proportion
of the breeding colonies identified in nanon-
al surveys (Spendelow e al 1988). The con-
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servation status of marshbirds is currently
heing determined with their recent inclusion
i the Waterbird plan. Several species have
heen designated by the U8, Fish and Wildlife
Service as species ol manigement cancern
brcamse they are thought o be declining in
the region, including Black Rail (Lateralfus
Jamaicensisy. Least Bittern (Ixolnyehus exilis),
and American Bittern { Boternrus tenniginosus).
These secretive birds are alien diffienlt ro
sivey, and therefore their consenadon sta-
ms is. less well understond. The Partners In
Flight physingraphic area plans for Southern
New England and the Mid-Atantic Coastal
Plain have idenified  wetland-dependent
sparrews and marshbires as igh-prionty spe-
cies tn saltmarsh habilats, inchuding sharp-
miled sparrows (Ammodramus spp.) (Roscen-
berg 1608; Watts 1999; Pashley et al 20003,

Habitar loss has been identificd as one of
the major factors limiting populations of

shorebirds (Goss-Custard 1979; Harrington
1995) and other nongame waterhirds in the
northern  Atlantic region  {(Erwin 1995).
While most species face additional challeng-
es from other human impacts on their win-
tering grounds, protection of their critical
migration and breeding habitat in the north-
ern Auantic is necessary to support stable
populations. Most of these species depend
on wetlands for major parts of their life his-
tories, making these habiats eritical to their
survival. Muny former heron colonies have
been abandoned completely, and remaining
colonies are challenged by increased human
presence and loss of guality foraging hahi-
tars. The International Shorebird Surveys in-
dicate that several shorehird species have
declined significantly in the northern Arlan-
tic region over their former numbers (Howe
ef ad 1989}, In addition, human diswrbance
limits shorebird foraging, and may constrain
their ability 10 mect the high energetic de
rmaneds for southward migeation Gom this ve-
gion (Plster of al. 1992},

The goals ol 1his project were (0 charag-
terize wetland habatu wypes protected at
NAWCA project sites, and determine the
numhber of species ancd individuals using
NAWCA sites relative to other comparable
public lands. In addition, we determmed

5

how closely the predicted bird communities
at NAWCA sites compare with actual hird
communities observed during field surveys,

MUTHOS

Studly sites were selected (rom all completed NAW-
CA projects througheut the northern Atlantic region,
which inchudes the Chesapeake Bav north to Malne, O
the 43 projects [unded in the northern half of the Atlan-
tic Coast Jomt Venware, we inchided in the study all 30
projects in which Taned acquisiuon had been campleted
{Fig. 1), Because most projects included muldtiple par-
cels, we randomly subsampled 69 parcels irom the total
set of 149 parcels ar all completed projects Reference
sues were selected Lor cach NAWCA project site from
nearhy romparable wetlind habitats in public ownel-
stiip, Data were collected from a4 1ol of 48 reference
wetlands on nearby publicly owned Tand with siniilu
hatirat pypes and wetland size At some NAWCA project
sites with wmudiiple parcels, appropiate relerence wet-
lands were Bmited, and in ihese Cuses romparisons were
made betwern cacle parcel wirl ame or maore availabile
reference sites. We aveyer ondy maeshes andd associt-
cd habitats at stoedy sites, and <id natauempt o chiarac
terize the warerbird species tsing forasted wotlands
projectsites on forested uplamd buflers,

Al sindy sttes were snrveyed neice during the breed-
ing season hetween April and fone, 20000 Four survey
types were used, indumbinp: {1 a5 mimine peint courn
af & halfcircle area wnh wmdhus of 100 facing the
marsh: {23 an area survey 10 recond all spectes using a0
area of approximaiely T hacvisibie from the potnt connt
locarior; {33 a swe seanch contdovted by walkimg e e
cessible perimeter of the site o recond adiditional spe-
cies using the project parcels and (41 0 plavhark siervey
for secretuve waterhirds (Gilis omd Melvin 1993 We -
carded ail birds nsing each sire. aned the npe ol suney
during which they were olwerved. To determine the eon-
tribution of NAWCA sites (o egionalwatetbind diviersity,
we compired the frequency of species orenmenres be-
tween NAWOA sites aned relerener soes reentdend i am
survey type, For these compirnsons, we assumetl tha
samnples at cach vpe of siwe were independent.

To determine the similarine nf specics sty between
NAWCA site hird commurines and both reference sites
and predicted bird commmitios, we used the Jaccard
Similarity index (Ludwig and Reynolds 1988} using site
patrs, with entire NAWCA projects and delerence sites as
sampling units {8 - 3 The wilue of this indexcis 1 O for
identical comnunities, and 0 for communuties that do
aot share any spedies. The lisvts of species expected to oc-
curareach projectare submitted by the project applicant
w part of the e proposal Tor cach project, and are
haseed on whatever iofarminn 15 mailalde oo the appli-
cant ahrur the site. Becanse projects score higher with
more extensive dpecies hists, there s anincenuve foe the
applicant to lise all species that condd oceur on e habi-
tt tvpie af thie praposed project. To compare the predicr-
el apeares st with oner freled dat, we modified the
species lists fram prajecn applications and onlv included
thirie spieeies expeeted to oconrat the habetat tvpe ol the
sample pureels ane dunnp e spring mugration and
Lireedinge senaort, We wsed separate variance tueses (SPSS,
Ine, 19 ta campare mean numbers of bird species and
individuals berveen WAWCA and relerence sites, and to
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Figure 1. Location of NAWGA project sites amd reference sites in the northern Ailantic region.

compare mean numbers of species within broad taxe-
numic groups between types of sites. Comparisons of spe-
cies presence induded data frome all lour survey ppes,
while comparisons of individual number included poing
counts, area surveys, and playbrack surveys.

Hahatat charactenisties surrounding study sites were
analyzed using National Wetland  Inventory maps
(http:/ Swwavnwibws gov/). Survey sites selecled m the
ficld were geographically referenced with a global posi-
toning systwem. National Wetland Inventory maps were
availubie For most study sites except in Rhode Island and
Massachusetts, where wetland information was obytained
from state Geographic Information System webservers
{RIGIS, http///wwwedcuriedu/iigis/, and MassGIS
hepe/ S wwwesie mraaus/mgis//massgis.hum) . Wetlands
in Rhode lsland were delineated trom 988 aerial pho-
tography under the classiicabon scheme developed by
Cowardin of af. (19793, In Massachusetts, wetlands were
delineated fiom colorinfrared phiotography (1:12000
seale) at the Universiiy of Massachusetis—Amberst, and

LN

verified by the Massachusetls Department of Environ-
mental Protection Wetlands Conservancy Program.

All National Welland Inventory quads or other wet-
land data layers in the vicinity of each NAWCA study siw
were merged into one Geographac Informaion System
file. ArcView scripts were used o generate 0.5 ki buffer
strips around eaclt site, aued the areas of each National
Wetland Inventory wetland class that fell witlun e bull-
er area were calcudated, This piocess was repeated for
all 99 of the wotal 117 NAWCA project and reference
sites Toyr which landscape scale informaton was avail-
able, The sites with pe Geographic Information System
coverage avallalle were not used in the spatial analyscs.
We used the landscape scale information tw derive esti-
mates ol the percentage of cach wetland system and sub-
system surrounding cacl: NAWCA and reference site.
We used linear regression to compare relationships be-
tween habitatl characteristics and the number of hird
species present. All statistical analyses were performed
using SYSTAT (SPS4. Inc. 1999},
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RESULTS

The majority of the survey sites at NAW-
CA parcels were in palustrine (36%) and es-
tuarine {149%) wetlands (Fig, 2). In addition
toy these types, there was also a small number
of lacustrine, non-tidal riverine, and tidal riv-
erine wetlands surveyed. The most common
type of ltnd surrounding NAWCA and refer-
ence sites was upland (Fig. 3). Estuarine in-
tertidal  was the mnext moest  common
surrounding wetdand tvpe, followed by estia-
rine subtidal. Theve were no significant dif-
ferences in the wetland type at the site or in
the propurtion of the surrounding area in
any type of wetland between the NAWCA
and reference sites, indicating that the refer-
ence sites had comparable wetland types and
andscape settings to the NAWCA sites (P >
0.05 for all tests; Fig. 3).

The number of wetland-dependeni bird
species detected was weakly but significantly
correlated with the arca surrounding the site
that was classified as estnarine subiidal emer-
gent wetlands (rf = 039, F,; = 228, P <
0.001) and with the area classified as estua-
rine subtidal open water (r* = 0.05, ¥ ,, =
.64, P < 0.05). The number of individual
birds ol wetland-dependent species was also
weakly correlated with the area surrounding
the site that was classilied as estuarine subrid-
al emergent wetlands (1 =0.07, F ,, = 7.27, P
< {L.01). There were also weak negative corre-
lations between the number of wetland-de-
pendent bird species and both the percent
of surrounding aren in deciduous Forested
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Figure 2. Propurtions of NAWCA and reference sites
categorized in each National Wetlands Inventory wel-
land type. NAWCA sites are shown with black hars, ref-
crence sites with white bars.

wetland (17 = 0.07, F,, = 7.20, P < 0.01) and
upland (r‘=10.13, F,,;= 138, P <0.001).

Most taxenomic groups of birds were
represented at NAWCA sites and reference
sites by compurable numbers of birds and ol
species. The average number of individual
birds did not differ between NAWCA and ref-
erence sites for any species group (P>0.05
for all tests; Fig. 4). When bird specics were
compared, the average number per site was
not significantly different tor any spectes
group {Fig. b). Each species was categorized
as being either wetland«lependent, wetland-
associated, or uplavd-associated (Brown #f sl
2001b}. There were ne significant differenc-
es hetween numbers of wetland-associated
species, wetland-dependent species, or total
bird species (Fig. 6a) or for comparisons be-
tween average numbers of individuals in the
same groups (Fig. 6h).

When the total numbers of birds was cor-
rected for the relative number of NAWCA
and reference sites, sorme species of birds oc-
curred more [requently than would be ex-
pected by chance at NAWCA sites relative (o
reference sites (Table 1). These species were
recorded more frequently than expected ac-
cording te the relative proportion of NAW-
CA (h9%) and rcference sites {(41%). Several
other waterbird species were recorded more
frequently than expected ar reference sites,
including several colonial waterbird and wa-
terfowl species (Table 1).

Several shorebird species that were {re-
quently predicted by project applications to
oceur on project parcels were never recorded
at any project sites (Table 2). These species
were listed in 2 minimum of five project ap-
plications, but were not recorded at any
project parcels. Although there were mare
shorebird species and individuals recorded ar
NAWCA sites, the mean number of both indi-
viduals and species recorded did not differ
significantly between the types of sites. The
mean ol 18.1 (#63.4 SD, N = 30} individual
shorehirds a1l NAWCA sites did not differ
from the mean of 4.5 0 reflervence sites (13,0
S1); t,, = 1.45, n.s.). Similarly, the mean num-
ber of shorebivd species at NAWCA sites (1.1
+ 1.8 5B, N = 30} did not differ from the ref-
erence sites {0.6 £ 1.1 8Dy t,, = 1.79, n.s.).
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Figure 3. Propurtica of the areu within 0.5 km surrounding each NAWCA and relerence sile that way classified in
the GIS analysis in each major welland type, with standard crrors. Est. = Estuarine, Pal. = Palustrine. NAWCA sites

are shown with bluck bars, reference sjtes with white bars.

We identified the waterbirds that are like-
ly to occur in wetlands of the northern Atlan-
tic region and that huve been listed by the
relevant bird conscrvation plans as priority
species for conservauon attention (Appeu-
dix 1}, Of these prierity species. several spe-
cies were recorded at NAWCA sttes, but the
majority of priority species were never re
corded (Appendix 1). Amony species classi-
fied as depending primarily on vegetatcd
wetlands, seven of the twelve prionty species
were recorded at NAWCA sites. In contrast,
among the speaes classified as depending
primarily on coasial shorceline habitats or
shallow mudflats, nonc of the nine priority
species was recorded.

The comparisons between NAWCA and
reference site bird communities indicated
subsiannal differences resulting in low sin-
larity values hetween the species lists at the
wo types of sites (average similanity = 0.32 &+
0.17 8D}, Howcever, there were cven larger dif-
ferences between the predicted bird comunu-
nities listed i project applications and the

actaal bird communities observed w1 NAWCA
parcels (average similarity = 0.06 £ 4,06 5D),
The average reference site shared approxi-
mately 32% of the species found at the paired
NAWCA site, while the average application list
corrected for the appropniate season and halr

Average number of Individual birds
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Figure 4. Average number of individual birds of cach
group recorded in all surveys al vach site compared be-
tween NAWCA and reference sites, with standard er-
rors. NAWCA siics are shown with black bars, reference
siles withh white bars.
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Figure 5. Average number of wetlind bird species in
ench group recerded at each,site compared between
NAWCA and relerence sites, with standard errors, NAW-
CA sites are shown with black bars, reference sites with
white bars.

itat type shared only about 6% of the species
actually observed at the NAWCA parcels. The
difference between the two was significant 1y,
=-8.3, P < 0.001), with the reference sites a sig-
nificantly better predictor of species occur-
rence at NAWCA sites than the predicred
species lists from project applications.

DISCUSS10N

This stuely showed that the wetland sites
protected under the NAWCA program pro-
vide important habitat lor a diverse array of
walerbird species. In addition, some water-
hird species were maore common at NAWCA
sites than at other public lands. However,
other species were more common at other
protected public lands than at NAWCA sites.

Some high-priority waterbirds were re-
corded at NAWCA sites, particularly those as-
sociated with emergent vegetated wetlands,
I'his wetland commmmity type was the most
common amonyg the project parcels. Howev-
er, the high-priority species associaled with
other wetland types, including coastal shore-
line and shallow mudflat habitats, did not oc-
cur at NAWCA sites. Most of the high-priority
species assoclated with these habitats were
shorebirds, and while several NAWCA sites
providee significant shorebird habitat, most
did not. The NAWCA sites without significant
shorebird use were too heavily vegetated to
be atiractive to foraging shorebirds. In addi-

tion, most of the shorebirds that were record-
ed at NAWCA sites are habitat generalists.
The more specialized habitats that support
many of the highest priority shorebirds, in-
cluding coastal shoreline, mudflats, and asso-
ciated uplands, were very rare or did not
occur at most NAWCA sites. If providing
shorebird habitat is a goal of future projects,
attention should be given to providing the
habitats used by shorebird species of high
conservation priority. Most of the high-prior-
ity waterbirds did not oceur at NAWCA or ref-
erence sites in sufficient numbers to allow the
development of medels relating their abwin-
dance to the characteristics of the landscape.

[n general, the diversity of waterbirds was
higher al project areas with cmergent wet-
lands in both the point count area and the
area search site. The number of wetland-de-
pendent bird species was also related to sev-
eral landscape scale variables describing the
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Figure 6. a) Mcan numnber of bird species recorded at all
NAWCA and reference sites, with standard errors. b}
Mean number of individual birds recorded at each
NAWCA and reference site, with standard errors, NAW-
CA sites are shown with black bars, reference sites with
white bars.
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Table 1. Bud speaes that occunied mone frequently than would be expeeted  distributions were equal, at A) NAW
CA sites or a0 BY reference wetlands, PP values reflect cunudative probabilities of the tunomual ditribution.

Ay Species fonnd more hregueindy than expected at NAWCA snes

Greeater Yellimvlegs

Sragm melanolenre

Poe (b

Lesser Yellowluegs Frunga flavipes ' 0001
Semipahnated Plover Choradrie semipatmatis Pe i
Sermipalmated Saudpper Cobdris pusitla P < 0.0
Spotted Sandpmper Artifey murulana Patiih
Double-crested Cormorant Phatacrocorax aunins P s
Ring-billed Gull Larus delatrarensay I« 000G
Clapper Ruil Ralies longivesiz s P e (L35
PMed-billed Grebe Podidymbus podicefns Paitol
American Black Duck Anas rufripes P05
B} Species found mo e bequendy than expedted al relerence sites
Snowy Egrel bgretta thula P 001
Greenwinged Leal Anus crerca Peaas
Common Goldeneye Bucephalo clangulu | L {3
Delted Kingfisher Ceryle aloyon P <003
Red-winged Blackinid Agpelarus ploeniceus P01

proportion of wetland area in ¢ach type sur-
rounding the sites. However, the relationship
with maost of the predictors was weak, indicat-
ing that walerbird diversity varied among the
sites with respect to other vanables not ac-
counted for in the study. The wide range of
habitat types and species considered proba-
bly means that larger sample sizes would be
necessary to determine with confidence the
general patterns aflfecting the diversity of all
species present. Future work should include
larger sample sizes from preferred habitats
of the high-priority species that did not oceur
at NAWCA sites so that better habitat predic-
tors can be developed and used o predict
species occurrences at future sites,

The species lists provided in project ap-
plications were poor predictors of species ac-

tually recorded at NAWCA project sites. The
species lists provided by applicants generally
do not predict the species that will occur at
project sites with sufficient accuracy to allow
a chaacierization of the waterbird diversity
that will be protected at future proposed
sites. This was true even afler the lists were
corrected o include only breeding or mi-
grating species expected to occur on the
habitat gpes found at cach NAWCA site dur-
ing the study period. Prediction of species
that will be supported by future projects is an
Lnportant part of ensurinyg that waterbid di-
versity is supported by NAWCA projects. Sur-
veying a similar wetland in the same general
vicinity as Lthe project site provides a heteer
prediction of species that will be observed at
the NAWCA site. We developed maps of for-

"Fable 2, Shorebird species predicted fo eccur at more than five NAWCA sites but that were not recorded in any field

surveys at NAWCA sites.

Habital type Species

Coastal Shoreline
Piping Plover
Red Knot
Rucldy Turnstone
Sanderling

Mudilat Whimnbrel

White-rumped Sandpiper
Short-billed Dowitcher

American Avocel

Upland Sandpiper

Shallow waler
Upland

American Oystercatcher

Hacmatopus palliatus
Charadnus melodis
Calidrs cantuins
Arenarie mierpres
Calidris alba

Numenivs phaeopus
Calidris fusicoflis
Limnodromus griseus
Recurtirstra amertenna
Bartramia longicauda
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aging distances for high-prierity colanial
waterbird species to help determine if pro-
posed sites are likely to be used by these spe-
cies (Brown ef al 2001b). Other approaches
should be developed to help determine
probable habitat value of proposed sites for
shorebirds and marshbirds.

With the increasing emphasis on integrat-
cd bird conservation in the United States, the
importance of developing new approaches to
determining the habitar value of potential
project sites will continue to increase. Re-
gional planning wools that identify overlap
among areas important for various groups of
migratory birds would substantially improve
the ability of land acquisition programs to de-
termine which potential projects would make
the greatest contribution (o preserving water-
hird diversity. Development of maps showing

high-priority habitat for various groups of

waterbirds, and locating potential projects
on those maps 1o help determine their po-
tential habitat value, would also provide a
more objective method lor reviewing project
applications within programs like the North
American Wetlands Conservation Act.
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