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EXECUTIVE SUMMARY

The Marbled Godwitl{(imosa fedoanests primarily in temperate grasslands of north-
central United States (U.S.) and south-central Garfige., mid-continental population) and
winters primarily at coastal sites from centralifoahia south to central Sinaloa. There are also
two small breeding populations that are highlyust from the mid-continental population—
one on the Alaska Peninsula {. beringiag@ and one at James Bay in Ontario, Quebec, and
Nunavut. Alaskan birds are thought to winter astal sites from Washington south to central
California, and James Bay birds are believed tdeviat coastal sites of the southeastern U.S.
and/or at sites along the U.S. Gulf of Mexico coast

The Marbled Godwit warrants conservation planriorgseveral reasons: (1) its estimated
global population is relatively small (140,000-20@0 birds), (2) its population trends and
ecology are poorly understood, and (3) signifidaattitat loss or degradation appears to be
eroding much of its breeding and wintering rang@smary mid-continental nesting habitat is
native grassland encompassing complexes of relativevegetated, shallow wetlands. In these
habitats, godwits face a number of threats, the sigsificant of which is habitat loss/
degradation due to agricultural conversion. Cufyetite greatest threats to the two disjunct
breeding populations are their small sizes. Att&ring and coastal migration stopover sites, the
most significant threats are development, recradtimsed human disturbance, mariculture, and
invasions of exotic plants and aquatic invertelsatEhreats at inland migration stopovers vary
regionally, but the primary threat is inadequatéewaupply, which threatens the habitats
themselves and exacerbates contamination, invasiagsotic plants, and disease outbreaks.

A vital tool for protecting godwit grassland/wetthhabitats in the U.S. is the U.S. Fish
and Wildlife Service’s (USFWS) Partners for WildliProgram (specifically, grassland
easements). This program, however, requires nderdée matching funds, the supply of which is
too limited to accommodate the number of landowidesested in this program. Identifying
and developing sources of non-federal matchinggus@ crucial first step towards bringing this
program to its full potential. Another need isentive programs directed at ranching (grazing)
and small dairy operations that currently hold im@ot grassland bird habitat. Currently, the
U.S. Farm Bill provides too little support to tlugicial sector of the agricultural landscape.
Although it has yet to receive adequate approjmati the U.S. Farm Bill's Grassland Reserve

Program holds potential for conserving many higioty grassland bird species. Concomitant

WHSRN — Marbled Godwit Conservation Plan, Februz0g0 v1.2 5



program needs is the need to educate landownergamaicians that work with private lands
about state and federal programs that permit inepraducing activities on native prairie.
Eliminating exotics on private lands could be acpbshed through the Partners Program.
Securing water rights that ensure adequate dedw@fi water to crucial migration stopovers will
generally require stakeholder involvement, politegpport, and legislative action.

Relative to U.S. programs, federal funding foriketlconservation in México and
Canada is more limited, which means that protedtadgjtats in those regions will require even
greater funding from non-governmental organizatigmate sources, and U.S. federal
programs that require non-federal matching fundsCanada, the two federal programs that
hold the greatest promise for godwit habitat covesteon are the Green Cover Canada and Best
Management Practices programs. In México, PRONAA&non-governmental organization)
has great potential for protecting critical godwinhtering sites from rapid development if
adequate funding is made available in the neardut@ther main avenues for habitat protection
in Canada and México include Ducks Unlimited Canaad Ducks Unlimited de México, both
of which also need additional funding to accomphsieded conservation goals. In many
portions of the godwit’s winter range, howeveratelely small amounts of funding may go a
long way towards protecting birds from human dis&unrce (i.e., for public education, fencing,
and enforcement of protected areas—high priordtemany sites).

Aside from actions needed to put conservatiorherground for Marbled Godwits, we
also need more information about the species’ @ ecology, without which it is unclear
how or where to focus conservation efforts. Ardatated research effort and a synthesis of
existing Marbled Godwit life history data would pelnswer crucial life history questions that,
in concert with habitat protection and improvedségion, would allow maximization of
conservation efforts for this species and othesgjeand birds. Finally, implementation of
conservation actions must be accompanied by pragfamevaluating their effectiveness.
Adjustments to both this plan and actions may lezled as evaluations and research uncover
new information. Overall, an adaptive managemppt@ach and maximizing information gains
through applied research will help strengthen therall effectiveness of Marbled Godwit

conservation efforts.
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RESUMEN EJECUTIVO

Limosa fedoanida principalmente en los pastizales templadbsatée-central de los
Estados Unidos y en el sur-central de Canada @apidn del centro del continente) y pasa los
inviernos principalmente en las zonas costerasedelscentro de California hasta al centro de
Sinaloa. En el rango de reproduccion, también lwsypequenias poblaciones que estan
altamente aisladas de la poblacion del centroadimente. La primera esta en la Peninsula de
Alaska (. f. beringia@ y la segunda, en la Bahia de James, en Ontanigh&g, y Nunavut. Se
piensa que la poblacion de Alaska pasa el inviemias zonas costeras desde Washington hasta
el centro de California, y que otra poblacion dBdhia de James pasa el invierno en las zonas
costeras del sureste de los Estados Unidos y/ties & lo largo de la Costa del Golfo de los
EE.UU.

El Limosa fedoanerece el planeamiento de conservacion debidb & poblacion
mundial estimada es relativamente pequefia (1402000800 individuos); (2) las tendencias de
su poblacion y la ecologia son peor conocidas) Ya(Bérdida o degradacion significativa de
habitat parece estar erosionando gran parte deosas de reproduccién y donde pasan el
invierno. El habitat primario de anidacién en aitce del continente es el pastizal nativo que
abarca los complejos de humedales poco profundopara vegetaciotn estos habitats,
Limosa fedoanfrenta a una serie de amenazas, la mas sigivificas la pérdida/degradacion de
habitat debido al cambio para el uso agriculturalaEactualidad, la mayor amenaza para las dos
poblaciones aisladas en el rango de reproduccién &amafio pequefio. En los sitios donde
Limosa fedogasa el invierno y en los sitios de parada costmda migracion, las amenazas
mas significativas son el desarrollo, la perturbade recreacion humana, la maricultura, y las
invasiones de plantas exoticas y los invertebradagticos. Las amenazas en los sitios de
parada interiores en la migracién varian segunrei@gi®nes, pero la amenaza principal es el
suministro insuficiente de agua, que amenaza lbdb#ats propios y aumenta la contaminacion,
las invasiones de plantas exaéticas, y los brotestymedades.

En los Estados Unidos, una herramienta vital [zapaoteccion de los habitats pastizales
y humedales ddlimosa fedoas el Programa de Socios para la Vida Silvestpe(@@imente, su
cervidumbres pastizales), facilitado por el Seovie Pesca y Vida Silvestre de los EE.UU.
(USFWS, por sus siglas en ingles). Este programambargo, requiere los fondos contrapartes

no-federales, y el suministro de éstos es demasiradado para servir el nimero de los
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propietarios interesados en este programa. Idestifi desarrollar las fuentes de los fondos
contrapartes no-federales es un primer paso crparalllevar el programa a su maximo
potencial. Otra necesidad es el desarrollo de progs de incentivos dirigidos a la ganaderia
(pastoreo) y las operaciones pequefios de prodadamieeros que ocupan habitat importante
para las aves de los pastizales. En la actualidadey Agricola de los Estados Unidos ofrece
muy poco apoyo a este sector fundamental del pagggjcola. A pesar de que aun no ha
recibido una dotacién adecuada, el Programa derResBraderas facilitado por la Ley Agricola
de los Estados Unidos tiene una potencial paraiaervacion de muchas especies de aves de
alta prioridad que usan los pastizales. Este Pmogtaene la potencial de favorecer la necesidad
de educar a los propietarios y técnicos que tralb@a las tierras privadas sobre programas
estatales y federales que permitan actividadesuptivds en las praderas nativas. La eliminacion
de especies exoticas en tierras privadas se pagaw b través del Programa de Socios.
Garantizar el acceso al agua, donde se contratemdecuados suministros de agua a los sitios de
paradas cruciales en la migracion, generalmentegsgere la participacion de los interesados, el
apoyo politico, y la accién legislativa.

En relacion con los programas de Estados Unidssphdos federales para la
conservacion del habitat en México y Canada sonlimésdos; lo que significa que la
proteccion de los habitats en estas regiones reguwera mayor financiacion por parte de
organizaciones no gubernamentales, fuentes privggasgramas federales de los Estados
Unidos que requiere los fondos contrapartes noridee En Canada, los dos programas
federales que son muy prometedores para la cors@nvael habitat deimosa fedoaon
“Green Cover Canada” [Cubierta Verde Canadd] yeyfama de Gestion de Mejores Practicas.
En México, PRONATURA (una organizacién no gubernatai tiene un gran potencial
proteger los sitios criticos dondanosa fedogasa el invierno si la adecuada financiacion sea
disponible en el futuro préximo. Otras vias parpriateccion del habitat en Canada y México
incluyen Ducks Unlimited Canada y Ducks Unlimitezlldéxico (DUMAC), ambos también
necesitan fondos adicionales para cumplir los blgigtde conservacion necesarios. En muchas
partes del rango invierno delmosa fedoasin embargo, una pequeia cantidad relativa de
financiacion lograria una gran cantidad de protectpara las aves de la perturbacion humana
(por ejemplo, para la educacion publica; la pratecdel habitat con una cerca; vy el

cumplimiento de las &reas protegidas).
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Aparte de las acciones necesarias para la impkacién de conservacion paraLénosa
fedog también se necesita mas informacion sobre lagtbe las poblaciones de la especie,
sin la cual no est4 claro como o donde se debereotnar los esfuerzos de conservacion. Un
esfuerzo coordinado de investigacion y una sintisiss datos historicos existented ffaosa
fedog podria ayudar a contestar preguntas cruciales $alnistoria de vida. Esto, en
combinacion con la proteccién del habitat y el mesjuento de la legislacion, permitiria la
maximizacion de esfuerzos de conservacion paraesptrie y otras aves de pastizales. Por
ultimo, la aplicacion de acciones de conservacelredr acompafiada por programas donde se
evallen la eficacia de los mismos. Los ajuste® tamste plan como a acciones pueden ser
necesarios, como las evaluaciones y las investigasidescubran nueva informacion. En
general, un enfoque de gestién adaptable y la mzaaidn de informacién lograda por la
investigacion aplicada ayudaran a fortalecer leaefa general de los esfuerzos de conservacion

paraLimosa fedoa
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PURPOSE & METHODOLOGY

A number of issues have led to development ofdbiservation plan for the Marbled
Godwit (Limosa fedoa These issues include (1) historical declinesramge contractions from
which the species never fully recovered; (2) recatds of habitat loss/degradation; (3)
inadequate monitoring data for determining popafatrends, and (4) gaps in our knowledge
regarding the species’ ecology and life historjne§e concerns have prompted a number of
organizations and agencies to assign special ocaatgar status to the Marbled Godwit. The
United States (U.S.) and Canadian shorebird coasiervplans list the Marbled Godwit as a
species of ‘high concern’ and ‘high- priority’, pesctively (Brown et al. 2001, Donaldson et al.
2000). Partners in Flight (2005) has assesseddtieit as a top conservation priority in nearly
every physiographic region where it occurs durirggkding or non-breeding season, and the
National Audubon Society gives it ‘yellow statusi iis WatchList (National Audubon Society
200%). A group of concerned shorebird scientists restiw address these concerns by

establishing an informal Marbled Godwit working gpowith a goal of coordinating research
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and conservation efforts in North America. Thisservation plan was subsequently initiated
under the auspices of that working group with fagdirom the USFWS and the Western
Hemisphere Shorebird Reserve Network. The fiegt stas to identify wintering/migration

sites and breeding regions that support relatiletye numbers of godwits and are, therefore,
crucial to the species’ long-term survival. Allesbased data, including site names/locations/
descriptions, high counts of Marbled Godwits in pienary season(s) of occurrence, priority
habitats used by godwits, level of major threatgddwits or their habitats, and conservation
actions needed were entered into a site data natd>xsummarized by the shorebird planning
regions outlined in the U.S. Shorebird ConservaBtan (Brown et al. 2001). The next step was
to provide a brief overview of the species’ ecolagyl status, conservation threats, and the
highest-priority conservation actions needed tcseove and protect Marbled Godwits and their
habitats at the important sites/regions. (Bectarggeting breeding habitats for conservation will

! We use ‘winter’ and ‘migration’ to specify sitesdar site use during the non-breeding season,eaMtrbled
Godwit is generally restricted to the Northern Hsphiere.
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be a more complex, landscape-scale propositionithvati be for migration and wintering sites,
we provide a more in-depth treatment of breedirtygtats.) The final step was to compile and
synthesize all this information into a working censtion plan for the Marbled Godwit. This
document and the associated important site dataxmnepresent the culmination of those
undertakings.

To develop this plan and its associated matrixrfgrortant sites, we summarized
information from published literature, unpublistdata, and personal communications with
shorebird scientists, resource managers workinig godwits, and amateur field ornithologists
knowledgeable about shorebirds. The scope ofiibesiment includes most of the godwit’s
range and its full annual cycle. The accompanglaig matrix that summarizes important
Marbled Godwit site information includes high coainf godwits in the season(s) of primary
occurrence and locations/descriptions of imporsaet, as well as habitats used, threats, and

conservation actions needed to diminish or offses¢ threats at each site.
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This plan was written in accordance with the & Canadian shorebird conservation
plans (Brown et al. 2001, Donaldson 2000), as a&lhe associated regional and Joint Venture
shorebird plans that pertain to the Marbled Godwgtimary range and the accompanying
documents that identify research and educatioréaatr needs The proximate goal of this
conservation plan is to provide natural resourceagars, funding agencies, and scientists with
information necessary for developing Marbled Godwihservation strategies. In the early 20th
century, Thomas Sadler Roberts took a reconnaisdapdo Grant County, Minnesota, then
later remarked that the Marbled Godwit "...was somalant, so constant and insistent....”
(Roberts, T.S. 1932 he Birds of MinnesotaJniversity of Minnesota Press, Minneapolis.).
Inspired by Sadler's observation, it is the ultengdal of this plan to initiate a process of
ensuring that the voices of Marbled Godwits wilkays be as abundant, constant, and insistent

throughout North America as they were in Sadlenset

2 (Alaska Shorebird Working Group [2000], Drut anddBanan [2000], Elliott and McKnight [2000], Huntsrall.
[2000], Oring et al. [2004], Oring et al. [2008], Shultz et al. [2000], Fellows et al. [2001],aBp-Trevor at al.
2001], Hickey et al. [2003], de Szalay et al. [2DQES. Prairie Pothole Join Venture Implementatdan (2005),
Skagen and Thompson [2005], Prairie Habitat Joature Strategic Plan [in prep.])
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MANAGEMENT STATUS & NATURAL HISTORY
TAXONOMY

Authorities recognize two subspecies of Marbledi@its and three separate populations
(Gibson and Kessel 1989, Gratto-Trevor 2060g. 1).

1) Limosa fedoa fedoaests primarily in north-central U.S. and southtad Canada,
comprising the ‘mid-continental’ population. A hig disjunct population of. f. fedoanests
along the southwestern coast and islands of JamgsBOntario, Quebec, and Nunavut
(Akimiski Island), Canada (herein referred to as‘thames Bay” population).

2) L. f. beringiaenests on the northwestern coast of the AlaskanBela (herein referred

to as the ‘Alaska’ population).

% To improve this document’s readability, we do regieatedly cite our main source of Marbled Godwitlegy
(Gratto-Trevor’'s 2000). However, we freely usefibimation from this account and, even where otheekt
citations are included, readers may assume thaef@eenced Gratto-Trevor (2000) with respect toegahMarbled
Godwit ecology.
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Overall,L. f. beringiaeis heavier and its wings, tarsi, and culmen acgtehthan those df. f.
fedoa(Gibson and Kessel 1989); however, it is not yetvikim whether these birds are genetically
differentiated from the other godwit populatioriskewise, it is not known whether the James
Bay population and small, remnant populations enftimges of the mid-continental breeding
range (e.g., in Minnesota) are genetically distingenetics of the Alaska and James Bay
populations are currently under investigation bypfias Braile/Kevin Winker (Alaska), and

Kenneth Ross/Kenneth Abraham (James Bay), respéctiv

POPULATION ESTIMATES & TRENDS

Gratto-Trevor (2000) and Morrison et al. (2001) @iied winter, migration, and
breeding (for James Bay and Alaskan populations)esudata from numerous sources and
estimated the global population of Marbled Godwotbe 140,000-200,000 and 171,500 birds,
respectively. The figure calculated by Morrisorakt(2001), which includes an estimated 1500
birds in the James Bay population, 2000 birds énAlaska population, and 168,000 birds in the
mid-continental population, is ranked as moderatelyurate. They further indicate that 60% of
the population nests in Canada.
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Figure 1. Breeding range (blue) and wintering range (yeJlofithe Marbled Godwit. The majority of
important stopover sites overlap the wintering sgngnportant exceptions include the Yakutat Ford$an
in Alaska, Bear River Migratory Bird Refuge and theeat Salt Lake in Utah, and Cheyenne Bottoms
Wildlife Management Area in central Kansas. (Mapvided courtesy of Gratto-Trevor 2000 and Birds

of North America.)

The Partners in Flight species-assessment databasatly lists the Marbled Godwit
population as stable to possibly increasing inmgogntral U.S. and south-central Canada
(Partners in Flight 2005). However, this assessnsdmsed primarily upon Breeding Bird
Survey (BBS) data, which are ranked as deficieat, (low numbers of birds/route, annual
variation to reveal trends 06% per year; Sauer et al. 2004, 2005) for accuyraleermining
Marbled Godwit trends in most of the breeding rarg&cept in Manitoba, Saskatchewan, and
the Glaciated Missouri Plateau. With that impatrizaveat in mind, the most curresutrvey-
wide (i.e., all routes combined) data for Marbled Gddwilicate no significant trend from 1966
to 2000 (Sauer et al. 2005; Appendices 1 andr2Mdnitoba, however, there was a significant
(P =0.01) decline of 3.7%/year from 1980-2004, whsrimmn Saskatchewan and the Glaciated
Missouri Plateau there have been no significamidseduring the same period (Sauer et al. 2005;
Appendices 1 and 2). There are no trend dataitteereof the two disjunct populations.

Marbled Godwits generally occur at low densitie®tiyhout their breeding ranges, and
their annual distributions can vary widely. Furthere, they are very secretive once they begin
incubation. These factors make it extremely difi¢co obtain adequate sample sizes for
determining population trends, productivity, oranprehensive understanding of breeding
habitat requirements (S. Davis, G. Beyersbergegr@tto-Trevor, B. Madden, N. Niemuth, S.
Stephens, and K. Tribby, pers. comm.). To addies$ow statistical power of monitoring data
for grassland birds in general, Canadian Wildligav&e (CWS) scientists launched the
Grassland Bird Monitoring (GBM) as a pilot programil996 (B. Dale, pers. comm.). GBM
follows BBS protocol, but it increases sample simed focuses effort on grasslands. As a result,
godwits have been detected on 93% of the routestesls they have been detected on only 64%
of BBS routes in the same region (B. Dale, persimag. With full implementation, the GBM
program may yield statistically significant tremdarmation for godwits in the future. It should
be kept in mind, however, that BBS/GBM programsenggsigned to track a diversity of
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grassland bird species—many of which initiate mgskater than the Marbled Godwit.
Therefore, it is likely that neither program enc@sges the ideal time for detecting godwits on
the breeding grounds—nbefore incubation onset (@tt&iTrevor and N. Niemuth, pers. comm.).
For godwits, perhaps the most important outconta@fGBM/BBS data will be the associated
geo-referenced habitat data, which could reveatgbsin habitat or landscape characteristics
that may help to explain godwit population trendsesponses to conservation efforts. In the
meantime, godwit population trends remain poorlglerstood, in all portions of the species’

range.

DISTRIBUTION, TIMING, & ABUNDANCE
Breeding

The Marbled Godwit breeds entirely within North Amca (Fig. 1). The majority df. f.
fedoanests in the prairies of north-central U.S. andls@entral Canada (mid-continental
population; Fig. 1; Appendix 2). Historically, tiheid-continental range also included other
portions of Minnesota, as well as parts of Wisconkiwa, and Nebraska (Fig. 2). Today, the
core of the breeding range appears to align weghMissouri Coteau/Missouri Coteau Slope of
the U.S. and Canada (Figs. 3 and 4). Relativeddnuoe, however, appears to be greatest in
southern Alberta (Appendix 2).

Within Minnesota, Manitoba, and Ontario, where gdapans are at risk of disappearing
in the near future, small numbers of breeding gtslatill occupy relatively isolated areas (D.
Granfors, pers. comm.). The primary area in Mioteess the Glacial Lake Agassiz Beach
Ridge of the Red River Valley—a narrow band of ramirtallgrass prairie and wetlands in
northwestern Minnesota. Two other, smaller popaat occur along the Minnesota River and
in wet prairie areas of central Minnesota. Theralso a small, at-risk population that nests
north of the Minnesota border in the Rainy Rivezaaof Ontario (K. Abraham, pers. comm.).

Historically, much of the agricultural landscapestvand south of the Red River Valley
consisted of diversified farms and dairy operatitired sustained breeding Marbled Godwits, but
in recent decades small dairy farms lost economaigity and the native prairie rangelands they
maintained are being converted to row crop agticalt The Red River Valley now represents a
gap between Minnesota’s godwits and those thatingisé eastern Dakotas. A small area of

habitat still connects the Glacial Ridge breediegyon to godwit habitat in southern Manitoba,
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where the godwit population is also small and aéadj at a rapid rate (Appendices 1 and 2).
North of the Minnesota River, there is 30-km gagit deparates habitat in that area from the
species’ range in eastern South Dakota.

The disjunct population df. f. fedoanests along the southwestern coast of James Bay in
Ontario and Québec, and on Akimiski Island, NungiutAbraham, pers. comm.L. f.
beringiaenests on the northeastern coast of the Alaska Bdaimear Ugashik Bay within a

narrow strip (80 32-48 km) of inland lowlands from just north ofd®iPoint south to Cinder-

Figure 2. Known historical range of the Marbled Godwitlire U.S. portion of the eastern Great
Plains. (Map provided by Mary Balogh, U.S. Fishl &dildlife Service Region 3 Division of

Conservation Planning).
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Hook Lagoon (Morse and Powell 2003, Gill et al. 200. Tibbitts, pers. comm.; Fig. 1).
Overall, the breeding ranges of these two disjpogiulations are poorly understood and
currently under investigation.

Most of the mid-continental birds arrive in therebding range from late April to early
May and depart from late July through SeptemberdsBof the James Bay and Alaska

populations arrive in their breeding range frone lapril to late May (generally later at James

Figure 3. Physiographic strata and sub-strata in the Daketgion.
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Figure 4. Principal physiographic strata in the Marbled ®id@ mid-continental breeding

range (from Sauer et al. 2005). Strata names: 8§pen Parklands, 37 = Drift Prairie, 38 =
Glaciated Missouri Coteau (includes the Missourigaa Slope), 39 = Great Plains Roughlands,
40 = Black Prairie. The physiographic strata shawenused to identify important breeding

regions(see below in Conservation Sites section; Tahle 1)

Bay), and depart between late August and late 8dyae(Gibson and Kessel 1989; K.
Abraham, pers. comm.). Knowledge of arrivals aegadtures at these two far-northern
breeding sites is limited by access, and may bestet] as sampling opportunities improve.

Reports of godwit relative abundances/densitieg wédely. On GBM routes, the
number of godwits detected per route is 8.75 f&6LA000, whereas on standard BBS routes it
was 6.25 in the same region (B. Dale, pers. comith)s difference is due largely to the greater
number of GBM routes in grassland habitat. In N@akota, Marbled Godwit densities have
ranged from 0.2—1.35 pairs per kmwithin the Medicine Lake National Wildlife Refelg
(NWR) Wetland Management District (WMD) in northesaa Montana, 1998—-2000 surveys
yielded mean densities of 0.0-1.6 godwit pair$/latn4—8 Waterfowl Production Areas (WPA)
that contained large areas of native prairie haflBaMadden, pers. comm.). The greatest
densities (7.2—7.4 pairs per Rnnave been recorded in southern Alberta whereanwéttover
was_>5%; in the same region, densities in dry areas (w&#tand cover) averaged 1.1-2.0 pairs
per knf. Little is known about breeding densities of Misnta’s Marbled Godwits, although D.
Granfors (pers. comm.) obtained an estimate op@is/knfin the southern Glacial Lake
Agassiz Beach Ridge area during 2003, and alordpraly selected roadside transects she
detected 0.025 pairs/km. In 2004 researchersati@IRidge NWR obtained an estimate of 0.7
pairs/knf (D. Granfros, pers. comm.). Access to Minnesoé@dling areas is precluded in a
number of places, compounding the difficulty ofimsiting breeding populations.

Overall, it is not well-known whether, or how, gathreeding distributions are affected
by annual changes in climatic or other conditioAs Bowdoin NWR, however, it is reported
that banded individuals come back to the sameitotat subsequent breeding seasons (B.
Madden, pers. comm.). Likewise, adult godwitsantiern Alberta exhibit a high degree of

nest-site fidelity. If godwits are similarly phpatric throughout their breeding range, variation
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in annual densities may be more indicative of demaolgic cycles or trends rather than

redistribution.

Wintering

Marbled Godwits generally arrive on their winterigggunds sometime between
September and November and depart sometime betMaet and May—the latter northbound
dates generally applicable to wintering sites ghar degrees of latitude. The species winters
almost entirely within North America, although simalmbers occur irregularly at scattered
coastal sites of Central America (Fig. 1) and (sar8outh America. There are no published
data to confirm whether age classes segregate ajglugally, whether males and females of any
one population winter together, or the extent tacigodwits exhibit site fidelity during the
winter.

Overall, the vast majority of godwits winter alotigg Pacific and Gulf of California
coasts from central California to central Sinalehere sites typically host 1000-10,000 godwits.
At Ojo de Liebre/Guerrero Negro (roughly the midramf the Baja California Peninsula’s
Pacific coast), nearly 70,000 Marbled Godwits (4@Rhe global population) were counted in
January 1994, making it the largest concentratidiarbled Godwits recorded to date. San
Francisco Bay Complex, the largest wintering sitéhie U.S., typically hosts approximately 10%
(~17,000 birds) of the global population. Signifidg fewer godwits (20-2000 per site) winter
along the Pacific from southern Sinaloa to Panarogh of California; at the Salton Sea in
California; in the interior valleys of Californiand western Nevada; on the Gulf of México coast
from Texas to the southern tip of Florida, and frdamaulipas to the Yucatan Peninsula; and
along the Atlantic coast from Florida north to Mimig. It is possible that numbers of godwits
wintering along the Gulf of Mexico and southeastdr8. Atlantic coasts are underestimated, as
access to godwit habitats in those regions isatiffj at best.

Band returns indicate that godwits nesting in thé-oontinental breeding range winter
on both the Pacific and Gulf of Mexico coasts, amgihtings of banded birds indicate that
godwits nesting in Alberta may winter primarily®Baja California. It is not yet known whether
Alberta breeding birds also winter on the Mexicasmtand. Morphometrics indicate that at
least some birds from the Alaska population wialeng the Pacific coast from Washington

south to San Francisco, California (Gibson and &les389). Less is known about which non-
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breeding sites are used by the James Bay breedmgdation. There is evidence that they may
winter along the southeastern U.S. coast (see shsmubelow; K. Abraham, pers. comm.), but
there are reports of late migrants arriving in@reat Lakes region in late May and early June
(R. Russell, pers. comm.); these arrival dates ¢amck departures) suggest that they may be
James Bay birds. If godwits stopping over in tlestern Great Lakes region are James Bay

birds, their most direct route would be from thdf@fiMexico region (or farther south).

Migration

Currently, all Marbled Godwit populations are bgkd to be migratory. Some
wintering/migration sites host small numbers of\gitsl year-round (e.g., Texas coast [C.
Stinson, pers. comm.], Baja California [Mellinka#t 1997, Danemann et al. 2002]), but it is not
known whether these birds migrate from farther ls@utd then discontinue their northward
migration or spend the entire year at those sitdgre is evidence that godwits delay breeding
until their second or third year; thus, it may battbirds remaining at wintering/migration sites
are first- or second-year birds.

Migration routes of individual godwit populatioase not well known. Based on
locations of large godwit concentrations during raigpn season, however, the mid-continental
population appears to follow a relatively direait®through interior North America between
wintering sites in northern México/southern Califiarand breeding sites in the prairie regions of
north-central U.S./south-central Canada. AlongRhbeific and Atlantic coasts, most wintering
sites also serve as migration stopovers—the exfemterlap probably being most significant
from San Francisco south to central Baja Califqrttia Rio Colorado Delta at the northern apex
of the Gulf of California, and the Salton Sea intbern California.

Although banded birds that nest in Alberta havenbesighted at coastal stopovers in
México, it is not yet known whether they use priityanterior or both interior and coastal
stopover sites (Gratto-Trevor, pers. comm.). Tthpaver site used by the largest-known
number of southbound migrants in interior North Aite is Bear River Migratory Bird Refuge
(MBR) in northeastern Utah (Shuford et al. 2002)eve a high count of ~43,000 Marbled
Godwits (25% of the global population) was recoraeduly 2000 (B. Olson, pers. comm.).
Considerably smaller congregations occur duringhdmund migration in the Lahontan

Valley/Humboldt Sink Complex of western Nevada (~@i®August 1999; L. Neel, pers.
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comm.) and the Salton Sea of southern Californi2@21n November; N. Warnock, pers.
comm.). During northbound migration, fewer godvatzur at Bear River MBR (high count
was ~27,000 birds in April 1993) and the LahontatieydHumboldt Sink Complex (just over
500 in April 1991; L. Neel, pers. comm.); at thdt&a Sea, however, high counts of northbound
and southbound migrants are similar (N. Warnocks.pgomm.). Outside the breeding range,
the only major stopover site east of Utah is ChageBottoms Wildlife Management Area
(WMA) in central Kansas. At that site, annual gatdvse is irregular and occurs almost
exclusively during northbound migration (high cowas ~3300 in April 1991; H. Hands, pers.
comm.).

Overall patterns may vary between northward andhseard migration. More godwits
are found at important Pacific coast sites duriaghward migration than during southward
migration (see Harrington and Perry 1995), and gtsdgenerally do not use the Kansas site
during southbound migration (H. Hands, pers. comm@.) the other hand, more birds appear to
use Bear River MBR during southbound migration@Bson, pers. comm.), and although
southbound migration is notable along the Atlantiast, godwits are rarely observed there
during northbound migration.

Less is known about migration of the two disjupapulations that breed on the Alaska
Peninsula and in the James Bay Complex. Post-imgbdds likely make a trans-oceanic trip
across the Gulf of Alaska. Observations of godaityakutat Forelands (roughly where the
borders of Yukon Territory, Alaska, and British Guibia intersect) indicate that at least some
northbound birds follow the coast for at least pértheir migration. During southbound
migration, James Bay birds may first fly directhséto the Atlantic coast and then travel
southward, although this seems unlikely since gtlaie rarely observed north of southern
Virginia and no large staging areas have been desed between the James Bay breeding area
and the coast (K. Abraham, pers. comm.). A mdeipossibility is that James Bay birds fly
across the interior between their breeding sitetaagoutheastern coast of the U.S.. There are
numerous reports of individual or small flocks oaMled Godwits—during both northbound
and southbound migration—in northwestern Georgigi(ita 1977), Kentucky (Dever 2000,
Palmer-Ball and McNeeley 2003), West Virginia (Igt286, Argabrite 1988), southeastern
Pennsylvania (Miller 1982, Heller 1991), centralddachusetts (Bradbury 1997), and upstate
New York (Cook 1986).
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The timing of migration varies regionally, but igally northbound migration occurs
from mid-March (in Central America) to early Jume iMinnesota; B. Russell, pers. comm.).
Overall, northbound migration for the mid-continagmopulation peaks from late April to mid-
May, with later peaks generally occurring at mooetimern latitudes. Small flocks of migrants
observed in late May and early June at sites nake Superior generally stop for just one day
(R. Russell, pers. comm.). The earliest knowrvariiate for birds at Akimiski Island in James
Bay is 19 May (with observations beginning in thistfweek of May), and the latest departure
date is 17 September (constrained by discontinbsdrgations on that date); the highest single
counts have been documented in late July and Aadyst (K. Abraham, pers. comm.).

Typical of most shorebirds, the Marbled Godwitsihbound migration is quite
protracted. Suspected non-breeders and unsucklesstders begin to form large flocks at
staging sites within core areas of the breedingeas early as the first week of June (R. Matrtin,
pers. comm.). By late June and early July, sufgesieeders and, later, juveniles join staging
flocks. Godwits may continue moving southward iNtwvember, although southbound
migration peaks in mid-July to mid-September. Tdrgest post-breeding staging sites within
the breeding range are located in southern Saskatrh northeastern Montana, and central
North Dakota, where single-day counts may vary fresfi0-1600 Marbled Godwits (i.e., these
numbers do not account for turnover). Bear Riv&RMn Utah, where as many as 5000
godwits may appear by the end of the first weekune (B. Olson, pers. comm.), also serves as a
staging area where the birds undergo a body ang mwit (B. Olson, unpubl. data). Turnover
rates at large staging sites have been found toft@n two weeks for juveniles in
Saskatchewan (Alexander and Gratto-Trevor 1993@j teast 5- 6 weeks (age class unknown) at
Bear River MBR (B. Olson, unpubl. data). Juvendeserally migrate southward about three
weeks later than the adults.

MAJORHABITATS
Breeding

Breeding habitats vary somewhat between regidithough there is some on-going
debate as to what comprisasceptablenesting habitat, most authorities agree that Makbl
Godwits in the mid-continental breeding range pesterentiallyin sparse (<75% canopy

coverage) to moderately (>75% canopy coverage)tatgge native shortgrass (<15 cm)
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habitats—often grazed or recently idled from grgziiThey will nest on occasion in tame grass
habitats, including hayfields and idle pasturesaiiRgt al. 1984), especially if the vegetative
structure is similar to that of native, shortgrhabitats. Typically, nesting birds avoid dense
grass cover (Grattor-Trevor, pers. comm.) and yarest in croplands or stubble fields (Dechant
et al. 2003). Adults with broods, however, areoftound within close proximity of taller grass
(15-60 cm) than that used for nesting, which presidscape cover and protection from
exposure (Ryan et al. 1984).

Godwits in the mid-continental breeding range appe prefer large, contiguous blocks
of habitat (C. Gratto-Trevor and N. Niemuth, pe@nm.). Within these grasslands, godwits
also require complexes of wetlands that represenbad diversity of sizes and types—ranging
from ephemeral to permanent, although ephemerateandorary wetlands are used more than
expected based on their availability (Ryan et @84). Generally, godwits feed at water depths
of 5-13 cm, and in dry years, when ephemeral ampdeary wetlands are limiting, the birds will
shift to semi-permanent wetlands. Such shifts tswige the need for conserving wetland
complexes as opposed to single wetlands.

Early results of habitat studies in the James&al/Alaska regions indicate that these
populations also use primarily open habitats. lastl young in the James Bay region have
been found primarily in open, supratidal graminlo@bitats, although some pairs have been
observed in wet tundra and taiga with scattered &m short, woody vegetation, including
heath and stunted trees (K. Abraham, pers. comimgy also commonly feed in coastal
marshes vegetated with marsh grasses, ruStoep(sspp.), sedge@rexspp.), and scattered
tall willows (Salixspp.). Similar to godwit preferences for grazeasglands in the interior
prairies, James Bay godwits may select areas jightinoderately grazed by geese (K.
Abraham, pers. comm.). In Alaska, nesting godasiesmost likely to be found in herb bog
meadows, fresh herb meadows, and sedge bog megi@hall-Niswander 1997, Morse and
Powell 2003, Gill et al. 2004). Overall, godwitaMe been observed more often in relatively wet
habitats and within close proximity to wetlandsaifandscape context of expansive wet-sedge
and wet-shrub communities (Morse and Powell 2088)pugh these findings are based on very
small samples. At one site, birds nested andddisaeods in open, low shrub habitats
characterized by 25-75% shrub cover (Mehall-Nisveari®97).
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Modeling Landscape Attributes to Predict Marbledi®i Presence in the Mid-
continental Breeding Range Scientists with CWS and USFWS’s Habitat and Patporh
Evaluation Team (HAPET) in region 6 are using exgstiatasets based on GBM/BBS surveys

and HAPET shorebird surveys, respectively, to maadtcontinental breeding occurrences and
habitat associations of Marbled Godwits (NiemutB205. Davis, pers. comm.). Although the
models require further development and validatibay show some general patterns. Based on
the first year of data, the HAPET model for the Bals region (Fig. 5) illustrates that godwit
presence is influenced by geographic location.cipally, godwits are predicted to use the
southern and western portions of the prairie peth@le., primarily the Missouri
Coteau/Missouri Coteau Slope) (Niemuth 2005). moelel also indicates that the probability of
godwit presence increases with greater percentzgestive prairie and
temporary/seasonal/semi- permanent wetlands itatttscape, and it predicts a decreasing
probability of godwit presence as the percentagerefst cover increases.

HAPET scientists have conducted two additional guty that provide greater detail
regarding Marbled Godwit habitat use during bregaieason in the Dakotas (Niemuth 2005).
One project consisted of wetland-based shorebimgega conducted mid-May to late July in
2002 to determine factors affecting godwit disttibns and habitat use. Results of this study
corroborated HAPET's graphical model (Fig. 5) iattMarbled Godwits were more likely to
occur in the western portion of the prairie poth@gion. It also indicated that godwits were
more likely to use wetlands with extensive shoedirbrackish or saline water, and little
emergent vegetation, as well as wetlands surroubgedgrassland buffer and/or large
percentages of grassland in the surrounding lapgsc&mall groups of godwits were seen
throughout the survey period, although flock sizreéased as the season progressed and was
positively associated with wetland area and bré¢kaine water (i.e., post-breeding birds
flocked up at large basins with no external dra@agOverall, these results appear to emphasize
habitat associations of godwits at staging arddee other project consisted of repeated point

counts conducted mid-May to late June 2003 to ealshorebird detection and habitat use
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Figure 5. Predicted landscape suitability for Marbled Gadiuiring nesting season in the
Prairie Pothole region of North and South Dakdfae model was based on 2004 Breeding

Shorebird Survey data. Resolution of landcovea gats 30 m 30 m.

(Niemuth 2005). The results of this work indicatkedt godwits were more likely to be found in
uplands earlier in the season; as the season geaghethe number of birds found in uplands
declined and numbers of birds observed flying ov@tlands increased.

The Canadian model for Marbled Godwit occurremctne Prairie Habitat Joint Venture
region reveals habitat associations similar toehtdgstrated by the HAPET model. The model
needs further refinement, however, because it engrhasizes the importance of large, open
water wetlands, due, in part, to the lack of atdigd inventory for all Canada’s wetlands (i.e.,
temporary/seasonal and semi-permanent wetlangsoarty represented in the GIS layers). In
addition, the model was extrapolated to region®bdythose from which the data used to build
the model were collected (S. David, pers. comW)th these caveats in mind, godwits were
found to associate positively with grassland antlamé area in the landscape (at a scale of 1200
m?), and were negatively associated with roads a®st(S. Davis, unpubl. data). Overall, the
CWS model revealed that godwits, Sprague’s PiBia#,d’s Sparrows, and Chestnut-collared
Longspurs Calcarius ornatuyall responded similarly to landscape composidod other

environmental factors. In addition, Marbled Godegturrence was positively associated with
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all classes of Waterfowl Capability (class defimits of Waterfowl Capability may be found at

<http://geogratis.cgdi.gc.ca/download/peterborowgddme.w). Specifically, the model
indicates substantial overlap between godwit oerae and areas that support high densities of
Northern PintailsAnas acuta(S. David, unpubl. data).

Nesting ParametersUItimately, productivity data are needed to impF@ur

understanding of important habitat associationsreéding godwits. There have been several
studies designed to evaluate nesting successimugdnabitat types, although low densities of
godwit territories have severely limited sampleesiand results must be considered preliminary.
Using maximum likelihood estimates based on expodays (an improvement on the Mayfield
method), overall nest-survival rate of Marbled Gadwn a Ducks Unlimited (DU) study was
0.30. For all grassland-nesting shorebirds conab(ne., Willet [Catoptrophorus

semipalmatuls Upland Sandpipeartramia longicaudy Marbled Godwit, Wilson’s Phalarope
[Phalaropus tricolof, and Wilson’s SnipeGallinago delicatd), nesting success was greater in
native grasslands (0.37) than in other grasslapesty0.23 in hayland, 0.16 in Conservation
Reserve Program/planted cover; Stephens 2004 .stady at Benton Lake NWR, 14 of the 22
nests were successful, and the fate of 2 nestamemacertain (B. Johnson, pers. comm.).
Causes of nesting failure included predation amidaatal destruction of eggs or nests during
field work. All nests were first found between W@y and 17 June, and estimated hatching
dates ranged from 4 June to 1 July, supportingudggens that birds using staging sites by early

June are probably unsuccessful breeders.

Migration

Migration stopover habitats vary by region andsame extent, by season. Within the
mid-continental breeding range, northbound flockgfient small marshes vegetated with
bulrush Scirpusspp.) and other aquatic emergents that providéeutbers upon which Marbled
Godwits frequently feed, as well as shallow, rekly unvegetated wetlands (ranging in size
from small [<8 ha] to large [>8 ha]; H. Hands and®son, pers. comm.) that provide
abundances of invertebrates. During northboundatian, moderate numbers of godwits also
forage at rice fields (especially in Calhoun Counityhe central Texas coast and in the Imperial

Valley of California) during stages of flooding draw-down (B. Ortego, pers. comm.), but it is
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not well understood how heavily these habitatsuaexl and under what conditions. Modeling of
shorebird habitat use during two years of northldomigration in the U.S. prairie pothole region
indicates that Marbled Godwit presence is bestipted by percent cover of grasslands and
palustrine wetlands within the landscape. The qriogn of wetlands classified as
temporary/seasonal was also important (S. Skaggs, pomm.).

During southbound migration, interior stopover itetls include shorelines and mudflats
exposed by dropping water levels in lakes and vessr Coastal migration sites used by
Marbled Godwits consist of extensive mudflats, ltidarshes, brackish estuaries, lagoons,
beaches, and shoals. Within the mid-continenegding range, large flocks of non-breeding,
unsuccessful, post-breeding, and juvenile godvisis ase certain sites for staging prior to
southbound migration. These sites include largeptexes of unvegetated freshwater wetlands
in a context of native grasslands, hayfields, aheérograssland types, as well as large, alkaline
lakes. Salinities in these systems vary widelyeatiog to natural background levels; however,
fluctuations in salinities are largely a functidndoought cycles and, in many cases, agricultural
practices. In the early 1990s after a period otight, salinities within the Quill Lakes Complex
in Saskatchewan ranged from 1521-111,009 ppm angihranged from 6.7-9.2 (Alexander
and Gratto-Trevor 1997). At Cheyenne Bottoms WMAKBaNnsas, salinities range from 30-7568
ppm due to large fluctuations in water levels #itgrnately dilute and concentrate salts in the
water (Helmers 1991). Outside of the breeding @asglinities at inland sites also fluctuate
significantly according to freshwater inflows. Béar River MBR, the typical salinity range is
3000-3300 ppm (B. Olson, pers. comm.).

Wintering

Nearly all sites used by Marbled Godwits duringiter are located on or near marine
coastlines and river deltas; the few exceptiondaage wetlands at inland sites. Juxtaposition of
extensive foraging habitats and suitable roostiteg @ppears crucial. The birds forage primarily
on expansive intertidal mudflats or sandflats ofsmlidated to unconsolidated substrates
inhabited by benthic prey (especially polychaetéd)ey also forage in nearby estuaries and
brackish marshes with emergent vegetation, brackistiflats, along muddy edges of mangrove-
lined channels, on beaches and shoals, and irh#lews of relatively unvegetated inland

wetlands. Foraging birds at marine sites ten@tow receding tides. When high tide renders a
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site unsuitable for foraging, the birds will seadarby sites where the tide is still receding or go

to roosting sites until the tide begins to recegi@a Flooded pastures and agricultural fields
(e.g., irrigated alfalfa) and wet meadows are @ivhen conditions are suitable (or when
unsuitable elsewhere); prey commonly taken at te#ss include earthworms. Roosting

godwits are known to use scrublands, fallow fiefusstures, salt ponds, lagoons, estuaries, edges
of mangrove channels, marshes, and, in a numtmstest docks, jetties, and/or rooftops.

Sightings of marked godwits indicate that the bsdew at least some fidelity to roosting and
feeding areas (B. Winn, pers. comm. to R. Russell\&. C. Hunter 9/18/2002).

CONSERVATION SITES

This section identifies important sites used byled Godwits and elaborates briefly on
the location and seasonal abundance data providibe idata matrix for important Marbled
Godwit sites. With Gratto-Trevor’s (2000) globalgulation estimate being 140,000-200,000
birds, important sites were defined as those ugedlB00 birds in any one season (i.€l%of
the lower half of the estimated range of the glgdzgdulation). In some cases, this section also
serves to justify the inclusion (in the plan andnmaof certain sites that currently do not appear
to meet minimum criteria for inclusion. Whereawés a relatively straightforward process to
define an important migration or wintering site quieing a discrete wetland, bay, or intertidal
flat where_ 4400 godwits occur regularly, defining other sitess complicated by a variety of
factors, including incompletely surveyed coastabarwith large expanses of relatively
convoluted and inaccessible estuarine shorelin@awmn effects of variation in detectability,
and unknown turnover rates within local populatioAdso confounding the process of
identifying important migration and wintering sitegs the unknown extent to which migration
and wintering flocks shift within and among sitascéimatic (short and long term), diurnal
length, tidal, and lunar conditions change (Skam®h Knopf 1993, 1994; Colwell and Dodd
1997; Dodd and Colwell 1996, 1998; Skagen et @520

Another factor affecting the identification of inyp@nt sites is the fact that shorebirds
migrating across the mid-continent require a braiadrsity of wetlands to ensure that habitat
will exist as long- and short-term shifts in clineatonditions occur (Skagen and Knopf 1993,

1994; Dechant et al. 2003). Therefore, it seermadanable at this stage of conservation
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planning for the Marbled Godwit to include complsxa adjacent or nearby sites, even if the
number of godwits thought to use any one part efctbmplex is <1400 birds. In many cases,
these complexes are also used by concentratiootherf high-priority shorebirds, including
American Oystercatcherbléematopus palliatys Snowy Charadrius alexandrinysand Piping
(Charadrius melodysplovers, and Red Knot€alidris canutu$, which further elevates their
overall importance.

Not knowing with any certainty which migration awihtering sites host birds from the
James Bay and Alaska populations, we also incladeagmber of sites hosting much smaller
numbers of godwits in the suspected winter ranfiéisese two populations. Although it did not
seem reasonable at this time to include all sitashost as little as 1% of their estimated
populations, we did include sites wherH08 godwits occur regularly. In a few cases, vge al
included sites that appear to host <100 godwitsyiere better access to remote areas and/or
more survey across seasons of occurrence may favgeat godwit numbers. Overall, we took a
conservative approach when identifying sites ofstjoeable importance, taking into account the
factors mentioned above. Basic inventory, momigrand population- and habitat-centered
research will help determine with greater certathgyrelative importance of all sites.

This section of the plan—as well as subsequenitosscon threats and conservation
actions needed at important godwit sites—is orgahlzy region (generally from breeding to
migration and wintering, and from regions hostingrento fewer godwits) and, to the extent
possible, by season within region. For the modt ffi@e organization in this section aligns with
the regional plans associated with the U.S. anda@ian shorebird plans and/or Joint Venture
plans. Where it made sense to organize sites soatalifferently on the basis of Marbled
Godwit ecology, distribution, or threats/actiong make that explicit in the regional headings.
México sites are included in two regions: (1) Plaahd Gulf of California coasts and (2) Gulf
of Mexico.

We begin with breedingegions for which identification/description was geneyaijuite
different than it was for migration and winteriages Marbled Godwits are so widely dispersed
throughout most of their breeding range that thecept of breeding sites is less meaningful than
it is for migration and wintering sites. Becaubes James Bay and Alaska breeding sites are

relatively discrete and small areas, however, watéd them asites
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CANADA & U.S.—RRAIRIE HABITAT, NORTHERNPLAINS/PRAIRIE POTHOLES, & UPPER
MiSsSISSIPPVALLEY /GREAT LAKES REGION REGIONS
Breeding Regions

Important regions within the Marbled Godwit's midrtinental breeding range are best
identified according to the species’ distributiordaelative abundance within physiographic
strata (Table 1; also see Figs. 3 and 4, Appendiesl 2) of the Northern Plains. Overall, the
Missouri Coteau and the Missouri Coteau Slopet(sme88) in Alberta, Saskatchewan,
Montana, North Dakota, and the northern half oftSdakota comprise the present-day
geographic core of the breeding range (Table 1eAdes 1 and 2), although southeastern
Alberta (in strata 37 and 38) appears to host thatgst densities over the largest area (Appendix
2). Where habitat is suitable (i.e., relativelglidensities of temporary/seasonal wetlands
within a context of large, unbroken landscapesativie prairie) and is still relatively intact,
godwits also occur regularly on the Prairie Coteaeiastern South Dakota; in the James River
lowlands; in the Aspen Parklands of Alberta, Sagkatvan and Manitoba; in the Drift
Prairie/Glaciated Plains of Alberta Saskatchewaanitbba, and North Dakota; and in the Black
Prairie of Manitoba and Minnesota (Table 1).

HAPET in U.S. Fish and Wildlife Service region 8veloped a conceptual model for
identifying priority conservation areas for Marbl&dwits in Minnesota (D. Granfors, pers.
comm.). HAPET scientists led a group of Marbledi®i experts from state and federal
agencies in Minnesota on a tour of habitats ranfjmg suitable to unsuitable to identify
essential landscape elements (concepts) for brgedidwits. The concepts were formalized
into parameters (Table 2) and applied to spat&tlylicit data (including landcover, National
Elevation, and National Wetlands Inventory datajom there, HAPET was able to identify the
areas of Minnesota most likely to support breedjodwits, including (1) the Glacial Lake
Agassiz Beach Ridge of the Red River Prairie, [@)@the Minnesota River in southwestern
Minnesota, and (3) scattered locations in prairgas of central Minnesota (Fig. 6). The model

also identifies priority areas for restoration, anbement, and protection (Fig. 6).
Migration Sites
Embedded within the continental breeding rangeaarember of important staging sites

used prior to southward migration (G. Beyersber@ah Ron Martin, pers. comm.; Fig. 7).
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Although these sites are also used as stopoveirsgdusrthward migration, the numbers are
significantly smaller, probably because godwitpdise to their nesting territories as soon as
they arrive within the breeding range. In Candlda most important staging sites are the Quill
Lakes Complex, and Kutawagen, Pelican, Luck, amtePtakes in south-central Saskatchewan
(Morrison et al. 1995, Beyersbergen and Norton 2@3Beyersbergen, pers. comm.; Table 3).
In the U.S., the most important staging areastadvickenzie-Horsehead Lake Complex in
central North Dakota (G. Knutsen, R. Martin, andr@lkington, pers. comm.), Medicine Lake
NWR and WMD in northeastern Montana (B. Maddenspeomm.), and Benton Lake NWR
just north of Great Falls, Montana (S. Dinsmore ¥néields, pers. comm.) (Table 3). Birds
stage as early as the first week in June and retheongh late July or early August. The extent
to which counts in early June represent late nohld migrants, non-breeders/ unsuccessful
breeders, and/or southbound migrants is uncedéhmugh they are most likely non-
breeding/unsuccessful breeders (R. Martin and &irigion, pers. comm.). High counts of
godwits at some of these sites have ranged fro3-2800 birds, and there is undoubtedly
considerable turnover from the beginning to the einthe staging period (average residency of
juvenile Marbled Godwits from early July to Septeanin Saskatchewan was 14 days;
Alexander and Gratto-Trevor 1997); thus, one-daynt®do not reflect the overall importance of

these sites to the species.
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Table 1. Important breedingegionsof the mid-continental Marbled Godwit populatisosted by Breeding Bird Survey strata.

State(s)/ Breeding
Regiorf Provinces(s) Status Preferred Habitat Issues & Threats Highest-Priority Needs
Missouri Coteau Alberta, Common Large grassland/wetland Many wetlands & grasslands remain, Protect existing
and Missouri Saskatchewan, exceptin complexes, relatively flat, few largely because rolling topography wasgrassland/wetland complexes,

Coteau Slope
(stratum 38)

North Dakota,
South Dakota

southern-most
portion

trees, short upland & wetland

vegetation; wetland density high areas; conversion of wetlands &

not as conducive to cultivation as flatteparticularly in areas of low
relief

Missouri Coteau, relatively high grasslands is ongoing

but lower on the Slope

Montana Prairie Northern Common Large grassland/wetland Agricultural conversion is ongoing Protect existing
Potholes Montana complexes, few trees, short grassland/wetland complexes
(stratum 38) upland & wetland vegetation;
ewer wetlands than on the
Missouri Coteau, but largely
intact landscape
Drift Prairie/ Alberta, Regular where Large grassland/wetland Many wetlands & grasslands convertedProtect existing

Glaciated Plains
(stratum 37)

Saskatchewan,
North Dakota,
South Dakota

habitat exists

complexes, few trees, short
upland & wetland vegetation

grassland/wetland complexes;
restoration potential high

to agriculture; conversion ongoing;
region previously dominated by
shallow wetlands & mixed grass; was
likely an important breeding region

James River
Lowlands
(stratum 37)

South Dakota

Regular where Large grassland/wetland

habitat exists,
absentin s.
part of region

complexes with few trees and
short upland & wetland
vegetation

Most wetlands & grasslands convertedProtect existing

to agriculture; region previously grassland/wetland complexes;

dominated by shallow wetlands & restoration potential high in

mixed grass; was likely an important northern part of the region, but

breeding region the southern part is at the limit
of the breeding range

Prairie Coteau
(stratum 37)

South Dakota

Regular where Large grassland/wetland

habitat exists

complexes, relatively flat, few
trees, short upland & wetland
vegetation

Many wetlands & grasslands remain,
largely due to rolling topography was grassland/wetland complexes,
(not as conducive to cultivation as particularly in areas of low
flatter areas), but conversion ongoing relief

Protect existing

Agassiz Lake
Plain/Red River
Valley (stratum
40)

North Dakota,
Manitoba,
Minnesota

Uncommon

Large grassland/wetland
complexes; few trees, short
upland & wetland vegetation

Most wetlands & grasslands have beerProtect existing grassland/

converted to agriculture wetland complexes;
restoration potential high but
hampered by high land values

@ Physiographic regions are depicted in Figure 4.
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Table 2. Parameters for a conceptual model of Marbled Gdalabitat and high-priority areas

that warrant protection in Minnesota (D. Granfanspubl. data).

Patch size >130 ha
a)_>00 m wide (okay)
b) 800 m wide (better)
Wetlands >1.6 ha of temporary and saturated wetlands witB+Ha patch
Trees — patch must be >100 m from trees
Percent grassin 3.2-km radius
a) 10-30% (okay)
b) >30% (better)
Topography — average slope within a circular 90 ha area38b<onsidered good; areas with

average slope4% considered less than ideal.

®Scores were later adjusted to address an over-aisphrawoody vegetation.

The only migration stopovers (i.e., not used agisg sites) we identified as important in
this region are located in the Upper MississippiiétdGreat Lakes Region. They include Long
Island in Apostle Islands National Lakeshore P&kgted in Lake Superior just north of
mainland Wisconsin) and Interstate Island at Stuis &iver Estuary (on the Minnesota/
Wisconsin border near Duluth). Although the numshe&rgodwits known to stop at these sites
are quite small (Table 3), they were consideredmamnt because the godwits using these sites

may be James Bay birds (R. Russell, pers. comm.).

U.S.—ALASKA REGION

The Alaska Peninsula breeding site (Table 3; Fignd3ts the world’s only known
population ofL. f. beringiag(Gibson and Kessell 1989). The estimate of 100083reeding
birds that use this site is based primarily on ¢swh Marbled Godwits in Ugashik Bay and
Cinder/Hook Lagoon during breeding and post-breg@staging) seasons (L. Tibbitts and R
Gill, pers. comm.). At Ugashik Bay proper, 562 @&@ staging birds were counted during
aerial surveys on 22 September 2005 (R. Gill, pgmim.) and 3 September 1997 (Gill and
Sarvis 1997), respectively. These totals repragentd 56% of the Alaska breeding population;
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Figure 6. High-priority landscapes for Marbled Godwit congion in Minnesota derived from

parameters described in Table 3.
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Table 3. Important migration/wintesites(and two breedingitesdisjunct from the mid-continental breeding rangeyted by region and
greatest abundance within region, listed in thel\éa Godwit site data matrix. Seasons of primaertded Godwit occurrence: W =

wintering, N = northbound migration, S = southboumdration, B = breeding.

Country -- Regon State/Province Site Count/Estimate Seaso!
U.S. — Alaska Alaska Alaska Peninsula Complex (Ugashik, Cinder/Hook laatg) 1000-300( B
U.S. — Alaska Alaska Alaska Peninsula Complex 500-100( N
U.S. — Alaska Alaska Alaska Peninsula Complex 1410 S
U.S. — Alaska Alaska Yakutat Forelands 358 N
CA — James Bay Ontario/Quebec/ James Bay Complex 1000-200( B
Nunavut
CA — James Bay Ontario James Bay Complex (Chickney Channel, n. of Ft. Ajba 300-40(¢ S
CA - James Bay Nunavut James Bay Complex (Akim&hand n. & s. shores) 176 S
CA — James Bay Nunavut James Bay Complex (Akim@&hknd, n. shore near Stitt 140 S
River
CA — Prairie Habitat Saskatchewan Luck Lake 151C S
CA — Prairie Habitat Saskatchewan Quill Lakes Complex 120C S
CA — Prairie Habitat Saskatchewan Last Mountaind, ak end 1125 S
CA — Prairie Habitat Saskatchewan Pelican Lake 1000 S
CA — Prairie Habitat Saskatchewan Porter lake 700 S
CA — Prairie Habitat Saskatchewan Kutawagan Lake Complex 538 N
U.S. — Northern Plains/Prairie Potholes Montana imed Lake NWR Complex >1700 B
U.S. — Northern Plains/Prairie Potholes Montana iwlad Lake NWR Complex 176 S
U.S. — Northern Plains/Prairie Potholes Montana Bowdoin NWR/Nelson Lake Complex 161C S
U.S. — Northern Plains/Prairie Potholes Montana Benton Lake NWR Complex 1138-162! S
U.S. — Northern Plains/Prairie Potholes North Dakot McKenzie Slough/Horsehead Lake Complex 2500S
U.S. — Upper Miss. Valley/Great Lakes Wisconsin drdsland in Apostle Island Lakeshore NP 43 N
U.S. — Upper Miss. Valley/Great Lakes Wisconsin Long Island in Apostle Island Lakeshore NP 30 S
U.S. — Upper Miss. Valley/Great Lakes = Wisconsin/Minnesota Interstate Island at St. Louis River Estuary 70 N
U.S. — Intermountain West Utah Bear River MigratBiyd Refuge 43056 S
U.S. — Intermountain West Utah Bear River MigratBiyd Refuge 26855 N
U.S. — Intermountain West Utah Great Salt Lake 2232¢ S
U.S. — Intermountain West Utah Great Salt Lake 15482 N
U.S. — Intermountain West California Salton Sea 3190 S
U.S. — Intermountain West California Salton Sea 3170 N
U.S. — Intermountain West California Salton Sea 1381 W
Country—Region State/Province Site Count/Estimate Season
U.S. — Intermountain West Nevada Lahontan Valleyaldt Sink Complex 1100 S
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U.S. — Intermountain West Nevada Lahontan Valleyfidaldt Sink Complex 518 N
U.S. — Central Plains Kansas Cheyenne Bottoms WMA 327¢€ N
U.S. — Northern Pacific Coast Washington Northern Willapa Bay 150C W
U.S. — Northern Pacific Coast Washington Grays Harbor 157 W
U.S. — Northern Pacific Coast Washington Grays Harbor 271 N
U.S. — Southern Pacific Coast California San Francisco Bay Complex 32352 N
U.S. — Southern Pacific California San Francisco Bay Complex 28831 S
U.S. — Southern Pacific California San Franciscg Bamplex 16944 W
U.S. — Southern Pacific California Humboldt Bay 9282 N
U.S. — Southern Pacific California Humboldt Bay 8997 W
U.S. — Southern Pacific California Humboldt Bay 8244 S
U.S. — Southern Pacific California Elkhorn Sloudfofterey Bay) 9000 W
U.S. — Southern Pacific California Elkhorn Sloudfofterey Bay) 1180 S
U.S. — Southern Pacific California Elkhorn Slough (Monterey Bay) 1044 N
U.S. — Southern Pacific California Morro Bay 404t W
U.S. — Southern Pacific California Morro Bay 2955 S
U.S. — Southern Pacific California Morro Bay 1495 N
U.S. — Southern Pacific California Bodega Bay 267€ W
U.S. — Southern Pacific California Bodega Bay 1241 N
U.S. — Southern Pacific California Bodega Bay 1382 S
U.S. — Southern Pacific California Tomales Bay 2278 S
U.S. — Southern Pacific California Tomales Bay 2201 N
U.S. — Southern Pacific California Tomales Bay 1564 W
U.S. — Southern Pacific California San Diego Bay 1982 S
U.S. — Southern Pacific California San Diego Bay 1818 W
U.S. — Southern Pacific California San Diego Bay 1167 N
U.S. — Southern Pacific California Bolinas Lagoon/Point Reyes Estero Complex 1617 W
U.S. — Southern Pacific California Bolinas Lagoaif® Reyes Estero Complex 1527 N
U.S. — Southern Pacific California Bolinas Lagomif® Reyes Estero Complex 1499 S
MX — Pacific & Gulf of California Baja California Sur Ojo de Liebre/Guerrero Negro 6894z W
MX — Pacific & Gulf of California Baja California Sur Laguna San Ignacio 10261 W
MX — Pacific & Gulf of California Baja Californiadonora  Delta of the Rio Colorado 9105 W
MX — Pacific & Gulf of California Baja Californigbonora  Delta of the Rio Colorado 6057 N
MX — Pacific & Gulf of California Baja California Bahia San Quintin 780C W
MX — Pacific & Gulf of California Baja California Sur Bahia Magdalena 721C S
Country--Region State/Province Site Count/Estimate Season
MX — Pacific & Gulf of California Baja Californial8 Bahia Magdalena 5859 W
MX — Pacific & Gulf of California Nayarit/Sinaloa Btismas Nacionales 3988 W
MX — Pacific & Gulf of California Sinaloa Bahia Santa Maria 3438 W
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MX — Pacific & Gulf of California
MX — Pacific & Gulf of California
MX — Pacific & Gulf of California
MX — Pacific & Gulf of California
MX — Gulf of Mexico Coast

U.S. — Gulf of Mexico Coast
U.S. — Gulf of Mexico Coast
U.S. — Gulf of Mexico Coast
U.S. — Gulf of Mexico Coast
U.S. — Gulf of Mexico Coast
U.S. — Gulf of Mexico Coast
U.S. — Gulf of Mexico Coast
U.S. — Gulf of Mexico Coast
U.S. — Gulf of Mexico Coast
U.S. — Gulf of Mexico Coast
U.S. — Gulf of Mexico Coast
U.S. — Gulf of Mexico Coast

U.S. — Gulf of Mexico Coast
U.S. — Gulf of Mexico Coast
U.S. — Gulf of Mexico Coast
U.S. — Gulf of Mexico Coast

U.S. — Gulf of Mexico Coast
U.S. — Gulf of Mexico Coast
U.S. — Gulf of Mexico Coast
U.S. — Gulf of Mexico Coast
U.S. — Southeastern Coastal Plains
U.S. — Southeastern Coastal Plains
U.S. — Southeastern Coastal Plains
U.S. — Southeastern Coastal Plains

Sinaloa
Sinaloa
Sinaloa

Sinaloa

Tamaulipas

Texas
Texas
Texas
Texas
Texas
Texas
Texas
Texas
Texas
Texas
Florida
Florida

Florida

Florida
Florida
Florida

Louisiana

Louisiana
Louisiana
Louisiana

South Carolina

South Carolina
North Carolina
North Carolina

Ensenada Pabellones
Bahia Atta
Bahia Lbaguilla/Topolobampo
Caimanero-Huizache
Laguna Madre
San Antonio Bagi#sas Matagorda Island NWR Complex
Copano Bay/ArarBay
Copano Bay/Aransas Bay
Nueces Bay/Corpus Christi Complex
Baffin Bay/Landt@Complex
Bolivar Flats/@aiton Bay Complex
Bolivar Flats/Galveston Bay Complex
Bolivar Flats/Galveston Bay Complex
Oso Bay/UpperurmgMadre Complex
Calhoun CountyeRtields Landscape
Snake Bight Channel/Cape Sable Complex
Lanark Reef/Carabelle Beach/Bald Point/Bay North
Pier Complex
Honeymoon Isldarrier Is. Complex
Point Pinelldsfth Shore Beach Complex
Fort De Soto County Park/Shell Key Complex
Cape Romano/Marco Island/Caxambas Pass/Tigertail
Beach Complex
Breton NWR&DHeleur Islands
Delta NWR
Grand Isle/Port Fourchon/Grand Terre Complex
Southwest Louisiana NWR Complex
Cape Romain NWR
Cape Romain NWR
Clam Shoal Area
Clam Shoal Area

190e W
1517 W
1543 W
110C W
155C W
1000N
2100 W
280C N
100C N
1000 W
695 N
355 W
157 S
500 N
400 N
2000 W
376 W
200 N
176 W
146 W
120 W
? W?
5 W
? W?
45 W
960 S
626 W
363 S
324 W
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Country—Region

State/Province

Site

Count/Estimate Season

U.S. — Southeastern Coastal Plains
U.S. — Southeastern Coastal Plains
U.S. — Southeastern Coastal Plains

U.S. — Southeastern Coastal Plains

U.S. — Southeastern Coastal Plains
U.S. — Southeastern Coastal Plains
U.S. — Southeastern Coastal Plains
U.S. — Southeastern Coastal Plains
U.S. — Southeastern Coastal Plains
U.S. — Southeastern Coastal Plains
U.S. — Southeastern Coastal Plains
U.S. — Southeastern Coastal Plains
U.S. — Southeastern Coastal Plains

South Carolina
North Carolina
North Carolina

North Carolina

Georgia
Georgia
North Carolina
North Carolina
Virginia
North Carolina
North Carolina
North Carolina
North Carolina

Hilton Head
Ocracoke Island/Portsmouth Island Complex
Rachel Carson/Howland Rock/Shackleford Banks Coxnpl
(Moorehead City region)
Rachel Carson/Howland Rock/Shackleford Banks
Complex (Moorehead City region)

She@aes Island Sound
Altamaha River Delta
Masonboro Island/north end Carolina Beach
Lower Cape Fear River Region

Fislaer Island NWR
Pea Island NWR/Bodie Island Lighthouse Pond
Pea Island NWR/Bodie Island Lighthouse Pond
Pea Island NWR/Bodie Island Lighthouse Pond
New Drum Inlet Shoals

355

266

40
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222
158
141
110
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Figure 7. Migration sites used by Marbled Godwits in miditoental North America.

however, as for all counts in late fall, these Kavere likely composed mainly of juveniles.
Finally, high counts from the Cinder/Hook Lagoosteyn include a maximum count of 360
Marbled Godwits on 28 April 1988 (Gibson and Kegaeld an estimate of 500-1,000 birds on 6
May 1995 (Mehall-Niswander 1997), which represgntai100% of the Alaska breeding
population. At Cinder/Hook Lagoon, ~1000 stagingrmigrating godwits were seen daily 22—26
September 1991, and 1410 were counted during & aervey on 3 September 1997 (Gill and
Sarvis 1997). Juveniles were likely present ingbethbound flocks.

The only other important site identified in the g#a region was a portion of the largest
estuary in the Yakutat Forelands, used during orhd migration (Andres and Browne 1998).
The site is situated where the Alaska, Yukon, antisB Columbia borders intersect on the Gulf

of Alaska coast (Fig. 8). The number of godwitst thise this site is relatively low (Table 3),
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although they may represent up to 35% of the Aldskading population (Alaska Shorebird
Working Group 2000) and it is the only known stoposouth of the peninsula used by these
birds.

Figure 8. Breeding and migration sites used by Marbled Gtediw Alaska, United States.

CANADA —JAMES BAY REGION

The breeding site known as James Bay (James Baypléryroccurs in three political
jurisdictions: two provinces (Ontario, Quebec) ameé territory (Nunavut; Table 3; Fig. 9).
Historical and current records of Marbled Godwitdames Bay indicate that the population is
probably concentrated in the western half of th&rhancluding Akimiski Island (which comes
under the jurisdiction of Nunavut, even thougtsitonsiderably south of mainland Nunavut),

and the western shores of Ontario. Less is kndvanitagodwit distribution in Quebec, but the
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southern-most shore of the east James Bay co@siebec is similar to the other two areas
(Morrison et al. 1976; also see Ontario Breedingl Bitlas:

<http://www.birdsontario.org/atlas/map.jsp?ts=11G2554(); the coast of northeastern

James Bay in Quebec is rockier and less marshy,gtabably not suitable habitat (K. Abraham,
pers. comm.). There has been no quantitative srssed of godwit density or abundance at the
James Bay site, nor has there been a comprehensiwey on the breeding grounds. The
estimate of 1000-2000 birds in this population waesved by Ken Ross and Ken Abraham (pers.
comm.) on the basis of site visits, field obsewas, and crude calculations from what is known

about James Bay godwit ecology and habitat use.

Figure 9. Breeding and migration sites used by Marbled Gtsdat James Bay in Ontario,
Nunavut, and Québec, Canada.
U.S.—INTERMOUNTAIN WESTREGION

In terms of inland sites, the GSL (Bear River MBRparticular) hosts the greatest
number of northbound (~27,000) and southbound (@3 ,Migrants (Table 3; Fig. 10; Olson,

pers. comm.). In fact, it hosts the largest-kn@engregations of godwits in the entire U.S. and
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Canada. The sheer numbers of godwits—as muctBa¥ flie global population—at this site
make the GSL area a crucial link between the mittinental breeding grounds and the
wintering grounds. Furthermore, recent evidenomfbirds captured in mid-August 2005 for
radio-tagging indicate that they undergo a bodyaimd) molt while staging at this site for
perhaps as many as six or more weeks (A. Farmes, g@nm.). A mid-June high count of
5000 Marbled Godwits at Bear River MBR (B. Olsoarg comm.) indicates that non-breeders
and/or unsuccessful breeders also may use this site

The two other important sites identified in theeimbountain West include the Lahontan
Valley/Humboldt Sink Complex in western Nevada #émel Salton Sea of southern California
(Table 3; Fig.10). The Nevada site hosts >500hfmind migrants, although more birds appear
to use the site during southbound migration (L.INeers. comm.). The Salton Sea is used
during three seasons: winter, and southbound/noutid migrations, when the numbers peak

(~1300 [Nils Warnock, pers. comm.]).

U.S.—CENTRAL PLAINS REGION

Cheyenne Bottoms WMA in central Kansas is the amiyortant site identified in the
Central Plains/Playa Lakes Region (Table 3, Fig.High counts have exceeded 3200
northbound godwits (Skagen et al. 1999; ISS datag high count during southbound
migration, however, is <100 (H. Hands, pers. comr@yerall, the abundance of godwits in
northward migration at this site varies widely frgar to year—typical of shorebird
occurrences at wetlands throughout the mid-contadeagion. At this time, it is not clear what
precipitates large numbers of godwits at this @iteen numbers are low, there is not a
corresponding increase in numbers at other Kans@klahoma sites), but it likely depends on
overall climatic effects on the availability of talle wetlands throughout the Playa Lakes and

Central Plains regions (H. Hands, D. Haukos, angk&gen, pers. comm.).
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Figure 10. Migration and wintering sites used by Marbled @is in western United States.
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U.S.—NORTHERNPACIFIC COAST REGION

Few sites are used by notable numbers of godwitseiiNorthern Pacific Region. One
important exception is Northern Willapa Bay (primhabetween Tokeland and the mouth of the
Willapa River) on the south coast of Washingtorg(Ai0). Grays Harbor, just north of Willapa
Bay, hosts significantly fewer godwits, but we umbdd it because it may serve as an alternative
or secondary site for Willapa Bay birds (Buchanad Bvenson 199 Buchanan 2000, 2005; M.
Bailey, pers. comm.; Table 3; Fig. 10). At the NMpl Bay site, godwits habitually roost on a
floating dock at Tokeland and regularly move bac# #orth across the northern part of the
harbor to forage, although small flocks occasignalbve from Willapa Bay to the outer beaches
or to adjacent Ocean Shores. These movementsybovege infrequent and short-term.

Counts of wintering Marbled Godwits at Willapa Bagve recently been as high as 1500
(>250 during northbound migration at Grays Harlroeluding Grays Harbor NWR), which is
remarkable in that they are suspected of beingaotiyrL. f. beringiag(Gibson and Kessell
1989). If true, this wintering population may repent 50-100% of the Alaska breeding
population. What is also remarkable about WillBag is that godwit numbers have been
increasing there since the 1960s, when <20 godveats thought to winter there (J. Buchanan,
pers. comm.). At this time, there is no informatan why the population at Willapa Bay may be
increasing. This site is one of numerous coagtd svhere godwits frequently roost on a
wooden docks; here they also roost on a rooftop tieadock and on rock jetty (J. Buchanan,
pers. comm.). At this time, the extent of migraticse at Willapa Bay is limited primarily to the

northern part of the bay and the numbers of migrargé small (J. Buchanan, pers. comm.).

U.S.—SOUTHERNPACIFIC REGION

The U.S. Southern Pacific Shorebird Conservati@am PHickey et al. 2003) describes the
Southern Pacific Region as the most important t&§on for several shorebird species,
including Marbled Godwits. A majority of the wotkdMarbled Godwit population either
winters in, and/or migrates through, the regianis hot yet clearly understood whether a given
site is used primarily by southbound migrants, eiimgy birds, and/or northbound migrants.

In winter, the San Francisco Bay Complex, the lsirgée in the region, easily hosts 10%
of the mid-continental Marbled Godwit populationdat may host as much as 20% of the

population for brief periods during northward andthward migrations (Harrington and Perry
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1995, Page et al. 1999, Takekawa et al. 2001, 8tebal. 2002; J. Takekawa, pers. comm.)
(Table 3; Fig. 10). High counts of Marbled Godwisorded during southbound and
northbound migration have been greater than thebeumecorded in winter (Point Reyes Bird
Observatory [PRBO] Conservation Science data; KeRava, pers. comm.). Also important to
godwits are Humboldt Bay on the northern Califorroast and Elkhorn Slough (part of
Monterey Bay) just south of San Francisco Bay CexFig. 10). At Humboldt Bay, 8000-
9000 godwits may occur in either migration seasahsamilar numbers winter there (PRBO
Conservation Science data; Table 3)). Monterey (Békhorn Slough) has hosted as many
birds as Humboldt Bay in winter, although signifidg fewer godwits have been recorded there
during either migration season (Harrington and y#895, Hickey et al. 2003; PRBO
Conservation Science data; Table 3; Fig. 10).

Other important godwit sites in the region incligtedega Harbor, Tomales Bay, and
Bolinas Lagoon/Point Reyes Estero Complex (all imittlose proximity of one another just
north of San Francisco Bay), and San Diego Bayr{higion and Perry 1995, Hickey et al. 2003;
B. Collins, pers. comm.; Table 3; Fig. 10). Wheraambers at these sites do not approach
those found at San Francisco, Humboldt, and Mownteags, they are nonetheless significant.
Counts during the season(s) of greatest abundaniese sites range from ~1100-4000, and the

high counts occur during all three non-breedingses.

MEXICO—PACIFIC & GULF OF CALIFORNIA REGION

Sites along the Baja California Peninsula coast tiee largest concentrations of
wintering Marbled Godwits, and combined they arkelved to host ~65% of the mid-
continental population in winter. Survey data fronportant sites indicate that they are
primarily wintering sites (Morrison et al. 1992; Mk et al. 1997; Page et al. 1997; Carmona
and Danenmann 1998, Engilis at al 1998). To auoeextent, however, this may be an artifact
of limited funding and opportunities to survey tiegion adequately during migration—the
majority of surveys have taken place in winter.e Tmly two sites where migration surveys have
been conducted are Bahia Magdalena and the Rig&lmdelta (Fig. 11).
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Figure 11. Migration and wintering sites used by Marbled @itd in northwestern México.
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By far the most important site—not only in thisiayg but in the world—is Ojo de
Liebre/Guerrero Negro (at the northern tip of tlaeifc coast of Baja California Sur; Fig. 11),
where the winter high count of nearly 70,000 (Ta®)leould represent up to 50% of the global
population. Laguna San Ignacio in the northerriporf Baja California Sur (Fig. 11) hosts the
second-highest number of godwits (>10,000 in wjntetlowed by the Rio Colorado Delta (at
the apex of the Gulf of California; winter), Bal8an Quintin (at the mid-point of Baja
California state; winter), and Bahia Magdalenatlim southern portion of Baja California Sur;
winter) (Page et al. 1997; Table 3; Fig. 11). Nenstof godwits recorded at the Rio Colorado
Delta indicate that it is an important winteringesas well as a significant migration stopover
(Mellink et al. 1997; Table 3; Fig. 11).

Although godwit numbers at sites south of the Bzgdifornia Peninsula and along the
eastern coast of the Gulf of California are smdhan those found elsewhere in the region, they
are, nonetheless, important winter sites. Wingenambers range from ~4000 birds at Marismas
Nacionales (on the Nayarit/Sinaloa border) and ~3@ahia Santa Maria (in Sinaloa), to
1100-1900 at Ensenada Pabellones, Bahia AdairaBadthuguilla/Topolobampo, Caimanero-
Huizache, all in Sinaloa (Morrison et al. 1992; Mson et al. 1994; Engilis et al. 1998; Table 3;
Fig. 11).

U.S.& MExICO—GULF OFMEXICO COAST (INCLUDING LOUISIANA & FLORIDA)

Currently, the only important site known on thelfGd Mexico in México is Laguna
Madre in extreme northern Tamaulipas (high countl®00; Morrison et al. 1993; Table 3; Fig.
12). Much smaller numbers of godwits are genetadljeved to winter at the U.S. portion of
Laguna Madre. Overall, important godwit sites@ifécult to identify in this region due to the
fact that godwits likely use tidal flats that beaexposed at significant distances from shore
(due to off-shore winter winds), a lack of staffagequately survey such a large extent of
convoluted coastline, and the relatively contiguoagire of sites all along the lower and mid-
coastal regions of Texas. However, we felt it wagortant to include the larger sites/complexes
known to host godwits in this region if there arm$gbility that they host James Bay or other

isolated breeding populations in the extreme nadtern portion of the mid- continental
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breeding range—all of which are small enough torar@rconservation prioritization of their

winter sites.

Figure 12. Migration and wintering sites used by Marbled @itd in northeastern México

and southeastern United States.

In general, Gulf coast sites from the extreme semthip of Texas to the Breton
NWR/Chandeleur Islands of Louisiana are not thotglmost more than several hundred
godwits at any one site, although in Texas comp@feontiguous sites over 50-100+ km may
host as many as 500-2000+ birds (Skagen et al.; I®9Blacklock, W. Burguette, D. Newstead,
B. Ortego, S. Reagan, C. Stinson, and R. Russg8, pomm.). These complexes include the
Baffin Bay/Land Cut Complex, Oso Bay/Upper Lagunadve Complex, Nueces Bay/Corpus
Christi Bay Complex, Copano Bay/Aransas Bay/Rockpoea Complex , San Antonio
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Bay/Aransas Matagorda Island NWR Complex, (G. Bladk, W. Howe, D. Newstead, and

Chad Stinson, pers. comm.), Calhoun County Rickl§ieandscape (B. Ortego, pers. comm.),

and the Bolivar Flats/Galveston Bay areht{g://www.crystalbeach.com/boliva~1.r#mJohn
Whittle, pers. comm.) (Table 3; Fig. 12). Wintégthcounts at these complexes range from
235-800 (mostly based on Christmas Bird Count [CB&}; National Audubon Society 2@&)5
however, estimates provided by the Coastal Bend Bayg Estuaries Program, which has
conducted some aerial surveys of the coastal begid, are much higher (500-2800; G.
Blacklock and D. Newstead, pers. comm.).

Only small numbers of godwits (45-55) have beeonaded at the Louisiana sites
(Southwest Louisiana NWR Complex, Grand Isle/PourEhon/Grand Terre Complex, Delta
NWR, Breton NWR/Chandeleur Islands; Table 3; FR); however, they were included in this
plan for now, as our efforts to gather additiomébrmation about them were hampered by the
heavy impacts of hurricanes Katrina and Rita it tagion. (Aerial photographs indicate that all
shorebird habitat at the Chandeleur Islands disaepen Hurricane Katrina, and the other sites
were badly damaged.) For now, we left these gitdse matrix and plan as a reminder that they
will represent important sites if research revéladd birds using these sites belong to any of the
small, isolated, at-risk breeding populations.

We also identified complexes of important coasii@s ranging from the Florida
panhandle to Everglades National Park. From rtor8outh, important complexes included the
Lanark Reef/Carabelle Beach/Bald Point/Bay Nor#r Biomplex on the panhandle; the
Honeymoon Island Barrier Island Complex, Fort DéoSdounty Park/Shell Key Complex, and
Point Pinellas/North Shore Beach Complex (all i gineater Tampa Bay region); Cape
Romano/Marco Island/Caxambas Pass/Tigertail Beachplex between Ft. Meyers and the
Everglades; and Snake Bight Channel/Cape Sable fear{gouthern tip of the Everglades)
(Sprandel et al. 1997, National Audubon Society520&. Bass, T. Below, N. Douglass, K.
Penny-Sommers, R. Russell, B. Smith, and R. Zanohiers. comm.; Table 3; Fig. 12).

U.S.—SOUTHEASTERNCOASTAL PLAINS REGION
Included in this section are coastal sites rangmghward from Georgia to Virginia
(including South and North Carolina), as any onthefsites may host birds from the James Bay

breeding populations. The most important siteap€CRomain NWR in South Carolina, where
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the high count was 960 during southbound migrafwuth Atlantic Migratory Bird Initiative
2005; Table 3; Fig. 12). Godwits also winter & $iite, frequently roosting on a certain wooden
dock (F. Sanders, pers. comm.). Hundreds (~200-@50)ntering godwits also use the
Altamaha River Delta and St. Catherines Island SonrGeorgia; Hilton Head in South
Carolina; and the Clam Shoal Area, Ocracoke IstdRwuth Is. Complex, and the Rachel
Carson/Howland Rock/Shackleford Banks Complex (Mbead City region) in North Carolina
(National Audubon Society 2085South Atlantic Migratory Bird Inventory websits;

Cameron, R. Russell, F. Saunders, and B. Winn, persm.; Table 3; Fig. 12). Significantly
fewer numbers (~15-160) of godwits also use Masankstand/N. end Carolina Beach, Lower
Cape Fear River Region, Pea Island NWR/Bodie Islagdthouse Pond, and Drum Inlet Shoals
in North Carolina (National Audubon Society 2005;RRissell, pers. comm.; Table 3; Fig. 12).
One last site, Fisherman Island NWR in Virginiastso>100 godwits during southbound
migration, although these birds may remain at iteetsrough mild winters (S. Cameron, pers.
comm.; Table 3; Fig. 12).

CONSERVATION THREATS

Overall, the greatest threat facing Marbled Goslwit the mid-continental breeding
grounds is loss and fragmentation of native grasisland wetlands. At major mid-continental
migration stopover sites, the principal threahsdequate rights to, and/or availability of, water.
This problem is further exacerbated by droughtB&yersbergen and H. Hands, pers. comm.).
At coastal stopovers and in the winter range, Matgodwits face a host of major threats,
principally residential development, industrial gretroleum contaminants, mariculture, and
human disturbance, all of which contribute to haldidss and degradation. These issues and
region-specific threats are discussed in greatilde the sections below. However, a universal
threat identified, either explicitly or implicitlyn all shorebird plans and through discussions we
had with collaborators in the development of tHangs the overall lack of coordination and
communication required to realize effective, instgd shorebird management and conservation
throughout the entire ranges of these speciesndéea levels resulting from global climate
change is also a threat at every coastal sitequadtinthe problem may threaten certain sites

sooner than others—patrticularly the Alaska site lamdlying coastal areas of the Gulf of
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Mexico and the U.S. Southeastern coastal plainsdhet al. 2004). Appendix 3 provides

regional summaries of principal threats.

CANADA & U.S.—RRAIRIE HABITAT,, NORTHERNPLAINS/PRAIRIE POTHOLES & UPPER
MissISSIPPVALLEY /GREAT LAKES REGION REGIONS
Breeding Regions

The greatest known threat to Marbled Godwit pojpas in their mid-continental
breeding range is habitat loss due to agriculttwalersion of native prairie (G. Beyersbergen,
C. Gratto-Trevor, B. Madden, N. Niemuth, and Sp8éns, pers. comm.). The rolling
topography of the Missouri Coteau has helped toadisage cultivation in that region (N.
Niemuth and S. Davis, pers. comm.), but elsewhzssds have been significant. In some
regions, especially western portions of the godabreeding range, conversion rates may be
accelerating (e.g., northeastern Montana; B. Madgders. comm.). Potato crops are now being
planted in Canadian sectors of the Missouri Cof{€@wBeyersbergen and C. Gratto-Trevor, pers.
comm.), which encompasses the greatest known piogruknd nesting densities of Marbled
Godwits (Sauer et al. 2005, Gratto-Trevor, unpdata). In both the U.S. and Canada, the
promotion of genetically modified (i.e., Round-updely) soybeans is further accelerating the
westward conversion of native grasslands to royp<dl. Niemuth, pers. comm.).
Almost everyone that we worked with in developmefrthis plan felt that the lack of
government subsidies for ranchers and small daueyations, and the many subsidies for
farming operations, contributes to agricultural\eension in the godwit’s breeding range by
making the economics of growing crops appear mitractéive than those of raising cattle. Of
particular note is the funding shortage that resulta 1- to 2-year wait for ranchers to enroll in
the USFWS'’s Partners for Wildlife (Partners) Progi@. Niemuth, pers. comm.). In the
ensuing time, many farmers give up and convert graisslands to croplands. In addition, the
Grassland Reserve Program, a CRP-like programniidtad grasslands, has received virtually
no funding; this problem is predicted to continnghe next Farm Bill update (which may be
delayed until 2008 due to Hurricane Katrina-reldtautling reallocations) (A. Allen, pers.
comm.).

Although certain conservation programs (e.g., the. Barm Bill’'s Conservation Reserve

Program [CRP]) and the planting of Dense Nestinge€LfDNC] for enhancing duck-nesting
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success) have resulted in some farmed lands bewegted to grasslands, there is on-going
debate as to whether the structure of these halitauitable for nesting godwits. At least in
southern Alberta, godwits were found to nest alneastusively in the shorter, less-densely
vegetated cover of native mixed-grass prairie anely in densely planted cover (C. Gratto-
Trevor pers. comm.). In North Dakota, godwits aceasionally found nesting in CRP (N.
Niemuth, pers. comm.). CRP cover at least maiati&rge blocks of grassland within the
landscape—an important factor in models that ptegbidwit occurrence (D. Granfors and N.
Niemuth, pers. comm.), although native grass mmx&3RP likely provide more suitable habitat
than non-native species that form dense standsppkars that the observed differences are
regional, possibly due to differences in grasskstndcture affected by precipitation and other
factors and/or where researchers have focuseddtieits. In either case, the debate over
grassland structure clearly points out the neeadalitional studies to strengthen the
effectiveness of habitat conservation efforts i riagion.

Associated with agricultural conversion are addial threats that result from habitat
fragmentation, including invasions of non-nativargs, altered predator communities, and the
presence of woody vegetation, fencing, and poweslor other tall infrastructures related to the
energy and communications industries. As we knomfthe models presented earlier, breeding
godwits appear to avoid roads, trees, and smalistizf grassland—all inevitable outcomes of
agricultural habitat conversion and fragmentatitmaddition, godwit injury and mortality have
been observed where powerlines bisect shallow naslaand there is growing concern about
proliferations of wind turbines in godwit habitatagricultural conversion also leads to wetland
sedimentation and, possibly, greater frequenamehsities of botulismQlostridium botulinum
outbreaks if excessive nutrient concentrationstbud in wetlands (Irwin et al. 1996, Hall et al.
1999, Rocke and Samuel 1999).

It is not known to what extent predators may bedaihg mid-continental godwit
populations, but previous studies have shown titeteal mammalian predator communities can
influence duck populations (e.g., Garrettson e1 996, Day 1998), and it is possible that such
changes also affect godwits. Throughout the miglinental breeding range, leafy spurge
(Euphorbia esulp crested wheatgras8dropyron cristaturjyy smooth bromeBromus inermig
Canada thistleGirsium arvenspand Russian oliveelaeagnus angustifol)ahreaten the

integrity of native grasslands, and cattailgghaspp.) threaten wetlands. Although no one we
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spoke with believes that sedimentation is a méajaet in most existing godwit breeding habitat,
sedimentation has damaged or completely filled eétlands in regions (Gleason and Euliss
1998) of the godwit’s historical range. Althougirrent Marbled Godwit breeding habitat in the
mid-continental range is dominated by rangelanéygnazing can precipitate sedimentation
problems even in rangelands (Luo et al. 1997). édwer, if cultivation in the breeding range
core does increase, sedimentation is also likelgdease there.

Additional threats on the mid-continental breedgngunds include habitat loss and
degradation due to oil/gas extraction, strip-minfimgcoal, and an unknown level of threat due
to agricultural chemicals. Oil/gas exploration aiiling are on the increase in mid-continental
regions, including the Williston Basin where MedieiLake NWR and WMD are located (B.
Madden, pers. comm.). In southern Alberta, oil gasl extraction are compounding the effects
of strip mining for coal (Gratto-Trevor, pers. commGodwit collisions with powerlines will
likely increase as increasing extraction activif@sboth coal and petroleum result in additional
utility infrastructures being installed (R. HarnedsDM International, pers. comm.). Also likely
to increase is the dumping of petroleum contamsarb/onto above-ground areas (B. Madden,
pers. comm.). In at least some aquatic taxa, tieds are known to interfere with reproduction
(e.g., herbicides are suspected of causing demagation among male frogs; Hayes et al
2002), but the extent to which these chemicalsatereshorebirds remains unknown.

The extent to which diseases affect godwit popottegtin the mid-continental breeding
range is also unknown. However, botulism has t@emvn to kill thousands of other birds at
wetlands that godwits use, and at least 32 botdligetted godwits were found at a single site
in Alberta in the early 1900s; smaller numbers Hasten recorded elsewhere in the Canadian
prairie provinces. To date, West Nile Virus haslmeen reported in the Marbled Godwit,
although it has been reported in four other shotdetpecies: Piping Plove€Charadrius
melodu$, Killdeer (Charadrius vociferous Ruddy TurnstoneArenaria interpre¥, and Western
SandpiperCalidris maur) (Center for Disease Control 2005).

Finally, there is some concern as to whether haymaying, and other land-
management operations result in direct or indigeciwit mortality. Currently, however, this
problem is thought to be minimal because godwigsnat known to make frequent use of

habitats likely to be mowed during the nesting sed&ratto-Trevor, pers. comm.). However,

WHSRN — Marbled Godwit Conservation Plan, Februz0g0 v1.2 56



more information is needed to determine whethesdteetivities do or do not represent a
significant source of godwit nest failure or chitlortality.

In Minnesota ‘s Red River valley, loss of grassland wetland habitat is also a major
threat, but the mechanisms are somewhat different those elsewhere, as large-scale
conversion to cropland has already occurred thé&mavel and rock mining threatens remnants
of godwit habitat that are not suitable for cultiea (i.e., the Minnesota River area and the
Beach Ridge area in Clay County; D. Granfors, pgosim.), and conversion to cropland
threatens small dairy and ranching operationsdti&provide habitat for godwits. Perhaps
more than in other portions of the mid-continef&eding range, godwit habitats in Minnesota
are also threatened by suburban and exurban dewetdgprimarily in central Minnesota; D.
Granfors, pers. comm.). Finally, invasive spetiesatening godwit wetland habitats in
Minnesota include reed canary graBbdlaris arundinacg purple loosestrifeLfythrum
salicaria), and cattails{yphaspp.), all of which can completely alter the vegjge structure of
wetlands (Whitson et al. 1996) and render them itadsle for most shorebirds. Species that

threaten grasslands include leafy spurge and sphkitigpweedentaurea maculoga

Migration Sites

The two migration sites in Wisconsin and on the &issin/Minnesota border appear to
be under no immediate or obvious long-term thra#tpugh monitoring at either site has been
infrequent and sporadic. Because the migratioin@ext this latitude (usually 2 weeks at most)
is narrow, survey efforts easily miss the birdsivals and departures, making it difficult to gain
a full understanding of the way in which they use s$ites. Long Island in particular appears
secure, as human disturbance is rare in spring wigest northbound godwits stopover (R.
Russell, pers. comm.). Interstate Island encongsassme private land, including that owned by
the Burlington Santa Fe Railroad, but plans to tgvthe site are not known to exist (R. Russell,
pers. comm.). Within a mile of the island, thes¢he ‘40th Street dredge-disposal site’ (owned
and used by the Army Corps of Engineers and thetbtbuperior Harbor Authority for the St.
Louis River estuary and Duluth Harbor) that hasasamnally attracted numerous shorebirds,
including a few godwits in both migration seaso@aurrently, there is no means of maintaining
or enhancing godwit habitat at this site (i.e.,axatontrol structures; R. Russell, pers comm.).

The presence of invasive invertebrates in the Grals is not thought to be a threat to
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shorebird populations. This is particularly troe Marbled Godwits, as they use these sites
primarily as short-term roosting sites during nbatind migration (R. Russell, pers. comm.).

Primary threats to important mid-continental stggsites are basically the same as
threats listed above for regions in the mid-comttaEbreeding range. However, there are some
threats more specific to the staging sites themeselWPerhaps the greatest threat is the lack of
adequate water rights, which is greatly exacerblayedycles of drought and dewatering/draining
due irrigation and development in this relativelygaegion. In Canada, drought can severely
limit foraging habitat, although generally suitabigbitat is available on the larger lakes even in
drier years (G. Beyersbergen, pers. comm.). Tkediahfluences on lakebeds and much of the
shoreline habitat at these sites discourages digniabiactivities, even when the sites become dry
for a number of years. Legislation for SpecieRiak (e.g., Piping Plover) and public support
for conserving these areas for listed specieshafms protect a number of important Canadian
staging sites (e.g., Quill Lakes Complex; G. Belgergen, pers. comm.).

Often associated with wetlands in arid regions sagcthe Great and Northern plains—
especially where agricultural irrigation runoffreturned to wetlands—is selenium
contamination. At this time, it is not known to attextent this contaminant threatens Marbled
Godwit populations. Benton Lake NWR in central Nira has a history of selenium levels
outside the ‘normal’ range. Studies there in #die L990s revealed selenium levels of 4-5 ppm
in the livers and embryos of waterfowl, and evesatgr levels were detected in agricultural
return water and natural runoff that enters th@siwvetlands (V. Fields, pers. comm.). (The site
is almost entirely surrounded by row-crop agricwdty Current selenium levels are unknown
(there is no monitoring program), although it kly that they remain high because there has
been no significant remediation program and larelaractices within the watershed have not
changed.

Botulism and contamination due to agricultural fingedimentation, and the by-
products of oil/gas extraction may be particulatyte at staging sites, especially in the more
southern reaches of the breeding range. G. Begsysb (pers. comm.) believes that most
Marbled Godwits have migrated south before botuligrtibreaks normally occur in Canada;
thus, any loss is not likely to be catastrophithiait area. In U.S. the situation may be different,
as B. Madden (pers. comm.) reports that botulistbreaks have occurred at Medicine Lake

NWR, and 18 dead godwits were found during an @atbin 2001. More information is needed
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to elucidate this potential threat and the intevaceffects of excess nutrients that enter wetlands
from agricultural lands (Irwin et al. 1996). IrethVilliston basin and sectors of the Alberta
range, oil/gas extraction are accelerating, thaghheat of wetland (and terrestrial)
contamination from petroleum waste and salt brisedun extraction activities within those
areas is particularly acute. Also significantastern Montana sites is the invasion of crested
wheatgrass, leafy spurge, Canada thistle, and &us$ive, which threaten to further degrade

godwit habitats.

U.S.—ALASKA REGION

In Alaska, the Marbled Godwit (i.e., the Alaska spicies) is a priority species for
conservation (Alaska Shorebird Working Group 2000k primarily to its small size, and our
lack of knowledge about their overall ecology, utihg where they winter. It is important to
understand their genetics and migratory connegtitfibwever, as they could elucidate the
probability of extinction due to stochastic evef@sgy., Avian Flu, due to successive years of poor
production, oil spills) and what conservation agsianight be needed to mitigate these risks.
Marbled Godwits in Alaska are also at risk duehi® lack of a monitoring program capable of
identifying a population decline before the popiglats viability is severely compromised; if
such a program existed, it might be possible tatifiethe causes of a decline and attempt to
reverse it.

Principal threats to the breeding grounds and nyefanaging/staging areas are different
from those of the mid-continental population. Tagion is not suitable for cultivation;
therefore, habitat loss at this site is more likelyesult from global climate change (Lynch et al.
2004) and/or the effects of oil/gas extraction gpills. Godwits nest very close to coastal
shorelines from Ugashik Bay to Cinder Lagoon, teusn small rises in sea level may cause
inundation of major portions of their nesting andaiging areas (S. Savage and L. Tibbits, pers.
comm.). Future petroleum development and largéesoaing projects are a possibility in the
Bristol Bay area, as leases for these projects haga offered recently. At this time, however, it
may be cost prohibitive to develop the infrastroettequired for transporting extracted products
from that region (S. Savage, pers. comm.). Iféh@®jects do come to fruition, however,
potential negative impacts could be direct (eagslof breeding habitat to road building) and/or

indirect (e.g., increased predation, collisionsdwgbwer lines) (L. Tibbitts, pers. comm.). Oil
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spills are a more likely threat, although Ugaskikalatively remote from the nearest drilling
operations and most shipping lanes, making it sodma¢Vess vulnerable than other areas of the
Alaskan coastline.

Other threats to the Alaska breeding site are uwkrevels of subsistence harvest and
predation due to altered predator communities (bethn and mammalian). Marbled Godwits
are not legal game in Alaska, but subsistence haiate permitted to hunt Bar-taildd (
lapponicg and HudsonianL( haemasticagodwits, which can easily be mistaken by an
untrained eye for Marbled Godwits (S. Savage, pEnsim.); all three species co-occur at
Egegik Bay, Ugashik Bay, Cinder/Hook Lagoon, and Pieiden (L. Tibbitts, pers. comm.).
Even a small annual subsistence take of Marbledv@sdould negatively affect the population
size of this long-lived species. Also, the extentvhich predator communities may have been
altered due to human settlement on the Alaska Belains known, but mammalian predators
attracted to human settlements are suspected afinely impacting nesting birds on the Arctic
coastal plain of Alaska (Day 1998). On the AlaBleminsula, Common RaverGdrvus corax
and various gull species also occur, althoughnbisknown whether their populations have
changed in response to human activities, and, Wbether they are now affecting godwit
productivity. However, there is a low probabilibyat predators are having a population-level
effect on Marbled Godwits at this time due to thea number and wide dispersal of villages in
the region (R. Lanctot and L. Tibbitts, pers. comnif oil and gas operations are eventually
developed in the Ugashik region, predation fromersvand arctic foxes may increase as it has
elsewhere in Alaska where oil and gas developmasblecurred.

Threats at the Yakutat Foreland migration stopaververy similar to those at the Alaska
breeding site. Due to its location on the GulAtdska and the relative proximity to major oil-
shipping routes, however, it may be significantlgrensusceptible to oil spills.

CANADA —JAMES BAY REGION

Similar to the Alaska breeding site, the James $t&yis not suitable for cultivation;
therefore, habitat loss at this site is more likelyesult from global climate change and/or the
effects of increasing goose populations. Godwatst nery close to the shorelines of James Bay
and on islands within the bay, thus rising sealtetreeaten both nesting and foraging areas (K.

Abraham, pers. comm.). Given the overlap of godhaltitats and habitats known to be
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negatively affected by the rapidly expanding popaie of Snow Chen caertulescehand
CanadaBranta canadens)gyeese in James Bay through a destructive foraginategy
(grubbing; Jefferies et al. 2003), it is possiltl@(gh untested) that habitat alteration is affegti
the long-term sustainability of the godwit popuati(K. Abraham, pers. comm.). However,
because Marbled Godwits appear to prefer grazessigwads in the mid-continental breeding
range, the possibility that goose grazing at a muwderate level could be less deleterious (or
even beneficial) should be considered (K. Abrahaens. comm.).

Also similar to the Alaska population, this popidatis at risk due to its small size and
the paucity of information about their migratorynoectivity and/or dispersal among godwit
populations from elsewhere. Without this inforroatithe probability of extirpation for this
population due to stochastic events remains unknolms threat is heightened by the fact that
there is no comprehensive, long-term monitoringypa to detect declines before the
population’s viability drops to dangerously low &s. Subsistence harvest of godwits also takes
place in this region, although unlike the situatiolaska, harvesting Marbled Godwits is legal
in the James Bay area. However, the populatiendfigjodwits at James Bay is even smaller
than that in Alaska, thus the potential for popolatevel effects due to hunting could be
significant at even relatively low levels. At thime, the magnitude of harvest seems limited to
a few families for which the Hudsonian Godwit i flocus of a cultural tradition involving

shorebird hunting (K. Abraham, pers. comm.), altffobarvest data are lacking.

U.S.—INTERMOUNTAIN WESTREGION

The principal threats to mid-continental migratsites are dewatering and inadequate
water rights (exacerbated by drought and developydne associated water quality problems,
and the lack of interagency regional planning amndgrated management for determining water-
use priorities in this arid region. The IntermaintWest Regional Shorebird plan (Oring et al
2000) indicates that, “Finding ample high qualitysh water will be the greatest challenge faced
by future shorebird conservation interests. . N6t only does a lack of fresh water diminish the
ability to ensure that shorebird habitat is avddakhen needed, it also causes significant, often
highly detrimental, swings in salinity levels. #mnes, salinity levels can even exceed the

tolerances of brine flies and shrimp. In the G&aamineral extraction/contamination and
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associated industries have also resulted in diosstof habitats used by feeding and roosting
shorebirds (B. Olson, pers. comm.).

Other important threats in the Intermountain Waslude sedimentation, as well as by-
products of energy and mineral extraction—espsacialthe GSL system. Collisions with
powerlines, fences, and other infrastructures, elsag botulism Clostridium botulinumcan
cause direct mortality. In the past, botulism been reported in freshwater bays of the GSL,
including Bear River MBR (Wilson 1973), where agaroutbreak of the disease could affect up
to 25% of the world’s population of godwits. Anetlpossible threat is mosquito control, which
is currently significant in the GSL system; theyosite in this system not being sprayed for
mosquitoes is Bear River MBR. The extent to whidk practice will increase with additional
threats of West Nile Virus is not difficult to priet but the effect of such programs on godwit
prey bases or physiology remains unknown and wexiamestigation.

The Salton Sea exists by virtue of irrigation rattlows from agricultural lands of the
Imperial Valley. Increasingly, portions of thatt@asupply are being diverted to meet water
demands in the heavily populated urban southwiest)yseroding the quantity and quality of
shorebird habitat at the site. Indeed, the sigebie®n one of historic avian die-offs, due
primarily to botulism, avian choler&@ésturella multocidg heavy metals, selenium, and
unknown contaminants (N. Warnock, pers. comm.ddiflonal threats to the Salton Sea’s water
guality include sewage flows from México (althoubfs threat is presumed to be decreasing)
and rising salinity levels believed to be impactprgy bases for shorebirds (N. Warnock, pers.
comm.). Although the California Department of WdResources (CDWR) and other agencies
are studying the water-quantity issue in the Inrgdéralley, it is not clear that wildlife values
will be part of long-range planning for water derdam the desert southwest.

Shifts in agriculture and land use in the uplaitdd surround the Salton Sea also threaten
godwit habitat. Rice fields are used by foragihgrebirds more than other croplands, but many
rice fields are undergoing conversion to crops tbqtire less water and/or they are threatened
with housing development (N. Warnock, pers. comrid/jth residential development, the threat
of increased recreation development on the seaieshs likely to increase as well. Overall, the
Salton Sea’s future as a viable godwit winterirtg and migration stopover appears precarious.

The Lahontan Valley/Humboldt Sink site is alsetitened by dewatering and water

guality issues. Historically, contamination, inging selenium, boron, and arsenic, as well as

WHSRN — Marbled Godwit Conservation Plan, Februz0g0 v1.2 62



botulism, have led to large-scale avian die-offthat site. After a five-year process, however,
area resource managers recently succeeded in wegrgation for purchasing water rights for
the site (L. Neel, pers. comm.). Today a consemgirogram that entails diluting the

contaminants by increasing water flow into the amds is slowly undergoing implementation

(L. Neel, pers comm.).

U.S.—CENTRAL PLAINS REGION

The principal threat at the one important stop®iter we identified in the Central Plains
region—Cheyenne Bottoms WMA—is similar to thatle tntermountain West: inadequate
water supplies. Water volume in streams to whibky@nne Bottoms has surface water rights
have been diminished by virtue of increasing upstreise for center pivot irrigation (H. Hands,
pers. comm.). Cutbacks in water rights and damrag also occurred in this hydrologically
and politically complex watershed. Thus, suppletalenater for managing shorebird habitats
has declined. Additional issues that lead to dishied surface flows include terracing and other
agricultural conservation practices.

Another important threat—directly due to diminishedter availability—is
sedimentation. In the past, when stream flows \@dezjuate, water quality in the Cheyenne
Bottoms basin was good. In the last ~30 years, Wiexyé& has become necessary to divert
precipitation runoff into the basin to ensure thater enters the basin. It is these diversions of
runoff that carry significant sediment loads. $aelnts from agricultural areas often carry
contaminants, although tests during the last 15syleave not detected any contaminants in the
watershed.

In the past few years, phragmites (common r@édagmites australishas become a
problem in the wetlands, despite earlier effortertadicate it when it was still relatively rare at
the site. Today, managers are finding more, biglyenps of this invasive. Cattail infestation,
which often chokes up to 90% of a given pool, hesnba major problem at the site for the past
30 years. Today, cattail control is a major drivforce behind management decisions and is a
major focus of management activity. Currently, th&n goal is to prevent cattail infestation

from returning to historical levels.
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U.S.—NORTHERNPACIFIC COASTREGION

The principal potential threat to Marbled Godwitd\llapa Bay is the invasion of
spartina $partinaalternifiora) (J. Buchanan, pers. comm.), a very aggressivaespeof
cordgrass that invades mudflat habitats (see wefmitSan Francisco Bay Estuary Invasive

Spartina Project at:http://www.spartina.org/)—critical foraging habitats used by shorebirds

(Hickey et al. 2003). Spartina control has besigaificant focus of management efforts for
several years, including northern Willapa Bay. r€ntly, it appears that those efforts have been
effective, and, given the continued increase inmgbdbundance at the site, neither spartina nor
the protocols used to control it have impacted gbdapulations. Continued spread of spartina,
however, in the primary foraging area used by gtglvapresents an on-going threat.

Changes in the prey base for shorebirds due tocéxetsive invertebrates and oil spills
also pose potential threats at Willapa Bay and &Hgrbor (J. Buchanan, pers comm.). The
spread of exotic invertebrates has been well dootedan many estuaries of western North
America, and there is a strong likelihood that exwivertebrates will become established in
Willapa Bay and Grays Harbor. European green di@becinus maengshave already been
found at both sites (®vw.wsg.washington.edu/outreach/mas/aquacultufefcial>), but
whether they have the potential to negatively imgaclwits is unknown. Currently, no
problems are suspected (J. Buchanan, pers. comithout a special monitoring program to
elucidate this relationship, however, it will béfidult to determine whether this becomes a
conservation issue for godwits. The Washingtorstsaalso an important shipping lane for oil,
making the threat of a spill near either site & peasibility. At Willapa Bay, the birds regularly
use the northern sector, where a spill would tiere#ite entire population. Although somewhat
smaller, the same threat applies to Grays Harbor.

Finally, although human activity is not known tdeat godwits adversely at the Willapa
Bay roosting site, the potential exists. At higlef roosting godwits frequently use a floating
dock in the bay and the roof of an old buildingnbgaas well as the remnants of a rock jetty.
Although all three roost sites are in areas of l@gomuman activity (i.e., a small fishing fleet
operates from the dock) to which the godwits appebituated, damage to or removal of the

roost structures would certainly limit roost-sifgions (J. Buchanan, pers. comm.).
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U.S.—SOUTHERNPACIFIC REGION

California is home to more people than any othatesn the U.S. (12% of the total U.S.
population), and a large proportion of that popalats concentrated along the coast near
important Marbled Godwit habitats. Consequentbteptial threats to godwits, or godwit
habitats, in this region are numerous. The praldipreat is habitat loss and degradation, due
primarily to residential and industrial developmescluding the possible expansion of the San
Francisco airport into San Francisco Bay. Howesedimentation in coastal bays due to runoff
from surrounding watersheds, contamination from-poimt and known sources, invasive
species, mariculture activities, disturbance frexreational activities (boating, fishing),
diminishing supplies of fresh water for wetlandsg agriculture are problems that, to one degree
or another, threaten virtually all the importantriblad Godwit sites in the region. The Southern
Pacific Shorebird Conservation Plan (Hickey e28D3) clearly summarizes the extent to which
these issues have been, and continue to be, aesoiutoncern within individual sites of the
region. Furthermore, many of these problems hawvg been recognized and actions have been
taken to further protect important wetland habitateugh acquisition, management, and (in
some cases) restoration.

At Humboldt Bay, oil spills have occurred twicetire recent past, and the potential for
future spills there and other California sitesigggicant. Mariculture is a particular threat to
Bodega Harbor and Tomales and Humboldt bays (ogstaire), and contaminant and sediment
runoff from croplands is a problem in Morro Bay @alinas Lagoon, respectively. Invasive
plants and invertebrates threaten nearly everyrsiige region. Species of greatest concern
include spartina and European beach grasmfophila arenaripat most sites, European green
crabs Carcinus maengsat Bolinas Lagoon and Tomales Bay, Canada Geksgdcing birds at
important foraging areas) at Bolinas Lagoon, anthaasive isopod§phaeroma quoyamyrat
San Diego Bay. San Diego Bay’s water is alsodtieeed by warm discharges from a power
plant (B. Collins, pers. comm.). Powerlines apotential threat at the San Francisco and
Humboldt bays, but again the extent to which thiégcha godwit populations is not known. At
Elkhorn Slough, a major threat is contaminatiomrfrime rail system (e.g., oil spills) that runs
along the slough. In each case, however, the tEvbireat that these issues pose to Marbled

Godwits is unknown. Finally, nearly every sitetle region is threatened at some level by
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recreation activities, including jet-skiing, kayagi surfing and windsurfing, claming, and para-
sailing (Hickey et al. 2003).

A threat that may be unique to sites around anthradrSan Francisco Bay Complex
(i.e., Humboldt and Tomales bays) is the increakisg of livestock pastures and seasonally
flooded agricultural areas—the latter also typicaharacterized as grazed grassland. These
habitats can be very valuable, especially whenbyeaetland habitats are less suitable or
unavailable due to fluctuating water levels. Hoemhanging agricultural patterns—including
loss due to bulb farming and/or encroaching urbarebpment—are threatening these grassland

systems.

MEXICO—PACIFIC & GULF OF CALIFORNIA REGION

Various relatively new threats are cropping up artied Godwit sites in México. In
Baja California, major threats include habitat lassl/or degradation due to mariculture and
dams, and land and water pollution from agricultaivities. The recent, rapid expansion of
tourism, with the associated development of coastrts and human disturbance, also pose
major threats to this region. Mariculture openasioincluding shrimp farming and small,
subsistence fisheries, threaten godwit populatignaltering the hydrology, habitat structure,
and biota of sites where these activities occwaltwidrks are also a threat to Baja California
sites—largely through the loss of native habitat#hemgh they also provide habitats that
godwits will use (E. Palacios-Castro and X. VegeeBj pers. comm.), and the extent to which
saltworks provide reasonable substitutes needstigetion.

Along the Sinaloa and Nayarit coasts, major tlsrea¢ similar to those listed for Baja
California. Recent utility development (water aidctricity) along Sinaloa’s coast may
encourage extensive development in that regiothdéudegrading and destroying shorebird
habitat. Shrimp farming in Sinaloa has alreadytéedrainage and serious degradation of coastal
wetlands, and agricultural development is resulimdecreased salinities in brackish wetlands.
In addition, tidal flats used by foraging shorebiate becoming invaded by vegetation, perhaps
due to increased inflows of agricultural nutrieatsl sewage.

On the Rio Colorado Delta, which historically sehas one of the most important
shorebird sites on the Pacific Coast of North Aceerdewatering has all but destroyed the

ecosystem. However, the site still hosts thousah§&arbled Godwits in winter and in
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migration, which makes it worthwhile to mitigatettuer water loss and restore both water

guantity and quality.

U.S.& MExICO—GULF OFMEXICO COASTREGION (INCLUDING LOUISIANA & FLORIDA)

Coastal development, including residential, ressort] industrial, is a major threat at all
sites from Texas to Florida (W. Howe, N. Dougld3sNewstead, B. Smith, K. Penny-Sommers,
R. Zambrano, and C. Stinson, pers. comm.). In nnagins, development has already
eliminated significant sectors of habitat (e.g./v@ston Bay in Texas and Tampa Bay in
Florida), and time is running out for protectingp@t important sites from development (e.g.,
Lanarck Reef in Florida, Rockport in Texas). Cothg development around the Copano
Bay/Aransas Bay/Rockport /Port Aransas Area Comalea is especially acute, and although
land trusts/conservation organizations are workingurchase and conserve coastal wetlands
there, funding limits have precluded significantsess (C. Stinson, pers. comm.). The owner of
Lanarck Reef also plans to sell the land for dgw@lent, and the Florida Fish and Wildlife
Conservation Commission is exploring avenues foclpasing the site (B. Smith, pers. comm.).
Of course, one of the major threats that accompaedential and resort development is
recreation-based disturbance—particularly in this-8opical sector of the godwit’s range,
where intense recreation takes place year-rouriddoieymoon Island and the Marco
Island/Caxambas Pass/Cape Romano Complex in Fland@ashed dogs and boaters entering
protected areas disturb shorebirds, especiallyngwinter (K. Penny-Sommers and R.
Zambrano, pers. comm.).

Another principal threat along the Gulf of Mexicoast is spills of petroleum products
and chemicals, as well as non-point source poltutiom both industry and agricultural
activities. In the early 1990s, there was a sigaift oil spill on Florida’s Gulf coast, and
although an oil spill-contingency plan was in plagdarge quantity of oil was spilled, many
sections of coast were impacted, and many birds wed (R. Zambrano, pers. comm.). The
long-term impacts of that spill and similar threats unknown. As we have seen during recent
severe hurricane events in the gulf, spill riskymacome greater if global climate change
spawns more frequent, intense storms. In additi@increasing demand for domestic oil
reserves is promoting continued oil/gas developnretite Gulf. Associated with oil/gas and

groundwater extraction in the region is subsidesfaestuary habitats. Dewatering of rivers and
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wetlands is not only leading to loss of freshwdi@lpitats, it is also resulting in saltwater
intrusions along the coast. Because godwits drevieel to spend much of their time foraging on
tidal flats, it is not known to what extent changesgstuary habitats are affecting them, although
in other regions of the godwit’s range the birdkensignificant use of estuaries for both
foraging and roosting.

A potential threat to Texas coastal sites is had@aage caused by feral hogs. These
animals are abundant on the coast and their impacg®dwit feeding and roosting sites remain
unknown (W. Howe, pers. comm.). At Laguna Madheinsp farming and the associated
effluent is suspected of contributing to toxic allglwoms (brown tide), which compromise the
site’s water quality and other aspects of the sy'sténtegrity. Large-scale fisheries also
threaten the Rockport area. At some Florida sitgmtential threat is beach modification
(generally beach nourishment), especially nearsanead most heavily by people (e.g., Tampa
Bay area). At this time, no one is certain hovg #tivity is impacting or will impact godwits.

One of the greatest threats to godwits along the@3 and Louisiana coasts is not
knowing their level of importance due to a lackdata to point out important godwit sites, how
the birds are distributed across the region, aacgittent to which they move between sites.
Florida, where comprehensive aerial winter surndeyge been conducted, may have the best
godwit survey data of any state in the region (Spdel et al. 1997). Those surveys have been

very useful for identifying which sites are trumportant to Marbled Godwits in Florida.

U.S.—SOUTHEASTERNCOASTAL PLAINS REGION

Because Fisherman Island NWR—the only importantgiosite that we identified in
Virginia—is an inviolate sanctuary closed to thdlwand largely accessible only by water, the
site is relatively secure (R. Russell, pers. commigwever, the extent to which the site may be
threatened by petroleum spills from shipping taffr invasive species is not known.

At North Carolina sites, there is an unknown leethreat from harvest of horseshoe
crab Cimulus polyphemyseggs (R. Russell, pers comm.). The other maj@at to most of
these coastal sites is development, recreationtamgm. In addition, the Ocracoke
Island/Portsmouth Island Complex, Pea Island NWRidsland Lighthouse Pond, and Clam
Shoal Area sites are threatened by the developaievind energy, which again produces an

unknown level of threat to shorebirds, regardldgt® habitat or region (R. Russell, pers.
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comm.). Invasive species also threaten the PeadsWWR/Bodie Island Lighthouse Pond site,
and all sites are threatened to an unknown extergdreation (R. Russell, pers comm.).

The four sites that receive the greatest Marbledviiiause in the region—all in South
Carolina and Georgia—are somewhat more threatdraadthe sites in North Carolina and
Virginia. Currently, one of the greatest knownrethiis to godwits in both states is disturbance
from recreation activities, including boating, psttens, and unleashed dogs. In coastal
counties, where annual human population growtlsrat@-3%, fertilizer runoff from lawns
along coastal sites and upstream of important déka, as well as contamination from pet
excrement, are merging as major threats to cosistalvater quality (N. Dias, pers. comm.).
However, much of the South Carolina coast is pteteby public ownership and conservation
easements (F. Sanders, pers. comm.); thus, treefevaropportunities to increase the amount of
protected coastal land. Pollution is also thouglitave precipitated declines in invertebrate
populations. Little is known about godwit preyesgion in this region, or which habitats they

use for foraging and roosting.

CONSERVATION STRATEGIES & ACTIONS
GENERAL OVERVIEW

Region- and site-specific conservation actiongsladdor Marbled Godwit conservation
are discussed in the regional sections below (ggeAdix 3 for regional summaries of priority
conservation strategies and actions). First, heweve present a general overview to
encapsulate the highest-priority—and relativelyvaensal—actions needed throughout the

godwit’s range.

Habitat Protection & Potential Funding Strategies

Overall, the highest-priority conservation actidentified for almost every site within
the Marbled Godwit's range is habitat protectioartigularly in the mid-continental breeding
range and unprotected lands within and immediatetyounding wintering sites. In the mid-
continental breeding range, large, contiguous Hafknative grasslands, particularly those
encompassing a diversity of wetland types/sizes llshbe prioritized. High-priority habitats in

the winter range include estuaries where maricelltund other extractive activities are taking
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place, as well as nearby uplands used for roostigas alternative habitats during stormy
weather. Coupled with protection is the need fvitat management, particularly where
invasive plants and/or woody vegetation (includat@nted and encroaching woody vegetation)
are encroaching and where wetlands have been ddmagestroyed by sedimentation. In
portions of Canada and in Minnesota, where Martdedwits are at greater risk of extirpation in
the short-term, wetland and grassland restoratierlgo a priority; elsewhere, restoration may
be important but second to protection of intactitadb.

Although methods of habitat protection will undcedity vary by political climates,
opportunities, and programs available at varioudsglictional levels, the primary limiting factor
for habitat protection is the lack of funding. Bha crucial first step is to develop fundraising
strategies that earmark funds specifically for tatlprotection. This will require understanding
what motivates the landowners and other major &tzkers and then seeking at least their
passive—if not active—support, and garnering thgpsu of local organizations, businesses,
and individuals interested in shorebird conservatitt also requires strengthening or developing
relationships with existing or potential partneespectively, that have the same interests
potentially realized through Marbled Godwit conseion.

In Canada, the primary federal vehicle for halitaiservation is its Agricultural Policy

Framework (APF; seehttp://www.agr.gc.ca/cb/apf/index_e.pHpunder which there are two

conservation programs potentially useful for cons®y or enhancing godwit habitat. One
program is Green Cover Canada (GCC), to which fesmmay apply for 10-year agreements that
fund them to convert marginal croplands to permageass cover (pasture or hayland; K. Guyn,
pers. comm.). At this time, funds for GCC applisagre not limiting, due, in part, to a lack of
education about the program and its benefits. @ainaAPF also provides a Best Management
Practices (BMP) program (seéttp://www.agr.gc.ca/pfra/water/agribtm_e.bhthat aims to

improve wetland water quality (including reductiandertilizer, pesticide, and sediment runoff)
within farmlands, which entails cost sharing widinmhers to implement beneficial farming
practices. However, additional BMPs, such as wedtl@storation, improved stewardship of
riparian/wetland and grassland areas (e.g., rergaaitle from wetlands, rotational grazing
regimes), buffer development, and plugging ditahes drain wetlands, are being sought for

renegotiation of the APF in 2007-2008 (K. Guyn,so@omm.).
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In the U.S. and Canada, the Joint Ventures widllikhave a major role in both habitat
protection and fundraising. Likely funding parte@nclude The Nature Conservancy, as well as
Ducks Unlimited, Pheasants Forever, and other sp@mn’s associations that promote grassland
and wetland habitat conservation. In addition,Glatlemen’s Association may become an
important partner in efforts to conserve ranchlaas water sources. The association also may
be a crucial partner in campaigning for Farm Bilemdments/appropriations that benefit
ranchers and small dairy operations within the godwreeding and (to some extent) wintering
ranges. Such groups could work toward changesdeifal law that would provide additional
appropriation for the Grassland Reserve Prograntemdve disincentives for converting native
grassland to cropland. For example, the provigidhe Farm Bill’'s Sodbuster program that
precludes disaster payments, crop insurance, ordeéiciency payments for native grasslands
converted to croplands has not precipitated sicguifi declines in losses of native grassland in
previously untilled regions, such as the Missowidgawu (S. Stephens, pers. comm.). Finally, if
the Wetlands Reserve Program were to allow forthlmanagement—specifically late-season
haying, grazing, and/or prescribed burning, depemndn the region—that could lead to
improvements in shorebird habitat. Marbled Godwésnot use wetlands vegetated with dense
stands of cattails (or any other plants that inuheeshallow sections of wetlands used for
foraging).

Community awareness-raising workshops are alsoaakeedot only to promote the
benefits of conserving native grasslands and waslaiout to inform landowners about incentive
programs for which they may be eligible. Prograimgld be developed to inspire landowners
and other stakeholders to work with their politicgphresentatives for policies and legislation that
would further promote and fund grassland and wdttamnservation (e.g., complete, appropriate,
and implement programs that emerge from CanaddiseM# Natural Capital policy currently
under development; improving the U.S. Farm Billyeleping similar federal policies and
legislation in México). Land trusts, birdwatchesisd members of nature conservation
organizations within any given portion of the gotlsvrange also need to be targeted for
educational programs and campaigns that encoulageurchase of Duck Stamps and donations
ear-marked for habitat conservation.

There is also the need to develop habitat-conservainds through organizations and

corporations, including (but not limited to) enefgxtraction/generation and mining companies
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(particularly those with a presence in regionsafservation interest). For example, Rio Tinto’s
Kennecott Minerals division is headquartered irt ake City—the backyard of the largest
godwit concentration site north of México—and atsieRio Tinto’s Luzenac division has a
history of supporting the Important Bird Areas [IBprogram. Many such companies are
seeking to turn around reputations of poor land@/atdship through habitat-based conservation
and other public relations programs. Full advaatstgould be taken of these potential win-win
situations.

Another crucial need is a better understandingosf to manage grassland and wetland
habitats for Marbled Godwits. As more lands aequted, this need will grow. Thus, applied
research to determine best practices and methodstfacting and sustaining healthy godwit
populations is needed. Follow-up in the form dbiket management training for resource

managers will be essential.

Securing Water Rights for Migration Sites

Another high-priority action specified for a numlzgrsites—especially interior staging
and stopover sites—is to ensure adequate watelissijpgpwetlands targeted for Marbled
Godwit use. Because this long-legged species giiywéorages in water 5-13 cm deep, it
requires significantly more water than that nedolgghorter-legged shorebirds. The overlap in
water-depth preferences between the Northern Rigaspecies of high conservation priority
throughout the Marbled Godwit’s range—and the MedlGodwit may be helpful in leveraging
water rights for godwits. Securing additional watghts and protecting current water rights
will require coordinated, region-wide strategiesoagnagencies and organizations, as well as
legislative and policy-based actions. To a gretdrd, enhancing water availability will also
help diminish the deleterious effects of contamisat most of the inland migration sites, but
monitoring and remediation programs designed tktlavels, and mitigate the effects, of

contaminants will be needed as well.

Protection from Human Disturbance & Contaminantatastal Sites
Another set of high-priority actions called formabst coastal sites is protection from
recreation-based disturbance and public educasida the effects of disturbance (dogs

included). Specific actions to help diminish theetats of human disturbance and contaminant
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spills include law enforcement, increased signagk‘kird-friendly’ fencing, more closure areas
and longer periods of closure for avian high-usasyand programs that target organizations
and individuals most likely to include users ofdbesites or shipping operators whose actions
could impact sites (e.g., boating associationslwatching groups, local homeowner’s
associations and the schools attended by childarive there, harbor masters and shipping
regulation agencies). Sites not already desigresa®HSRN and/or IBA sites could benefit

significantly from the public focus and resultingueation brought about by these programs.

Enhancing Protocols for Inventory & Monitoring

On the more practical side of conservation actiba,Program for Regional and
International Shorebird Monitoring (PRISM) calls festimating the Marbled Godwit’s
population size and trends within the temperateoregPRISM specifically calls for methods
that provide population estimates that have an 8lbability of being within 15% of the actual
size, and monitoring methods that have 80% powdetect a 50% decline in 20 years (using a
two-tailed test set at a significance level of Gab%l accounting for potential bias; see
<http://www.waterbirds.org/shorebirds.htm#prisin In the temperate region, where Marbled

Godwits breed, existing comprehensive avian sur{eys, BBS, GBM) likely do not occur at

the optimal time for monitoring godwits. Furthemmapsmall sample sizes result from the low
densities at which godwits occur on comprehensiveeys. Therefore, researchers and resource
managers need adequate funding for implementiegiam-wide, godwit-specific monitoring
program (i.e., to take place prior to incubatiosetrand with intensified, stratified efforts in
targeted grassland types) (B. Dale, C. Gratto-Treatad N. Niemuth, pers. comm.). Increased
efforts and funding are also needed to achieve MRJ&als for estimating and monitoring

godwit populations at wintering and migration sitéscrucial tool needed for enhancing
landscape modeling, planning, and protection inadans a complete, digitized inventory of all
the temporary/seasonal and semi-permanent wetlahtisgst in the southern half of the prairie

provinces.
Intra- & Inter-Regional Communication & Coordinatio
A common concern expressed in regional shorebadspis the widespread lack of

communication and coordination that results in distied conservation efficiency and
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competing interests. At a meeting on Marbled Godwonservation in Minnesota 17-18 August
2005, a step taken towards this need was to dewelMarbled Godwit ‘network,” and a
commitment from some of its members to set up dbdrGodwit listserver and website. Other
recommendations made at that meeting included plgraf management-oriented workshops
for managers and planners responsible for impoNmbled Godwit sites, as well as web-based
provisioning of GIS layers of potential godwit hi@biand other databases that pertain to godwit
conservation. At some point, it may be very bemaffifor the network to meet with (or at least
involve) the Northern Pintail Action Group to dissustrategies/actions that would benefit both

pintails and godwits (see discussion below).

Population & Habitat Research Needs

There is a universal call from nearly every sagntesource specialist, and site-based
manager we spoke with for basic, habitat- and padjmui-centered research, inventory, and
monitoring for the Marbled Godwit. Without thissi@information, we are handicapped by not
knowing which sites to target first, which poputets are most at risk, and how to best manage
habitats for godwits. For example, existing surdata do not show unequivocally that godwits
are declining, and if so, which populations arelidewy most. Any research efforts along these
lines should be conducted at the landscape ormabszale, and should also include
development of a meta-database that centralizébisy®s existing and future data on vital
parameters and other information specific to gosiw€urrently, existing knowledge is scattered
in a few peer-reviewed publications, a number gifulblished reports, in a variety of gray
literature, and in unpublished data. Making suchesa-database available (on the Marbled
Godwit listserver) would help enhance the valupast studies, standardize data collection in
future studies, and help focus research needseslute unnecessary or repetitious studies.

Godwit declines are strongly suspected at leastdriringes/isolated regions of the
species’ range, and, depending on their genetidslepersal capabilities, there may be a need to
prioritize those populations for conservation. geding sites for conservation for genetic
diversity will be feasible once the genetics argpdrsal capabilities are better understood. At
sites along the Gulf of Mexico and U.S. southeasteastal plains, shorebird inventory and
monitoring is needed to determine which sites amstrarucial to godwits and which populations

they serve. Aerial survey work and long-term manitg programs would potentially fill a
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number of information gaps. A detailed list of grutial research and monitoring questions is

provided in the section that follows the regioniacdssions of conservation actions.

CANADA & U.S.—RRAIRIE HABITAT,, NORTHERNPLAINS/PRAIRIE POTHOLES & UPPER
MISSISSIPPNVALLEY /GREAT LAKES REGIONS
Breeding Regions

Within the mid-continental breeding grounds, hailyiirotection is crucial within
physiographic regions where godwits are still comr(iee., BBS stratum 38; Table 1) and in
regions where remnants of habitat are still useddmwits (i.e., BBS stratum 37; Tablel).
Large, contiguous blocks of native grassland >18intsize—preferably at least 800 m wide—
that encompass a diversity of wetland types aressshould be prioritized. A potentially useful
strategy for implementing the necessary landscapke-spproach to protecting breeding habitat
would be to employ GIS layers for identifying imgaomt habitat components of other high-
priority bird species with habitat needs (this mayy by region) similar to those of the Marbled
Godwit. Then, maps of overlapping areas can bergéed and used in leveraging partnerships
and funding for Marbled Godwit conservation. Oapging species to consider in the mid-
continental breeding range include Northern Pingalird’s Sparrow, Sprague’s Pipit, and
Greater Prairie-Chicken (B. Dale and S. Davis, psgeim.). Because pintails are already the
focus of major conservation efforts, it may be lhedbcus initial efforts on the pintail-godwit
relationship. Some key breeding areas of thesespecies overlap. Furthermore, protecting
large blocks of native grasslands that encompasplexes of diverse wetland types—especially
shallow, ephemeral/temporary wetlands—would bemefib species. In Canada, cropland
conversions to pastureland under the GCC also reagflh godwits and pintails. Northern
Pintail and Marbled Godwit corollaries that poinit the potential for shared habitat protection
are listed in Table 4.
Strategies for protecting habitat in the breedamge could include funding for the USFWS’s
Partners Program. In Canada, the current lackadral programs for protecting native
grassland places a greater funding burden on neargmental organizations, as well as funding
from the U.S earmarked for international migratbigl conservation. Developing sources of
non-federal matching funds will be crucial. MokBbeebird species, including Marbled Godwits,

do not benefit from the tradition of excluding gragor other habitat-management pactices from
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public and/or privately owned set-aside lands.rdasingly, grazing is accepted by wildlife
managers in the Northern Plains as an importaritdiabanagement tool for maintaining

healthy plant communities and providing habitatcture for the endemic prairie birds

(including Marbled Godwit, Northern Pintail, Shampled Grouse, Ferruginous Hawk, Sprague’s
Pipit, Chestnut-collared Longspur, and Baird’s $pa) that evolved with grazing by large
ungulates (B. Madden, pers. comm.). All theseiggeare of high conservation concern, and

management actions that benefit any one speciétkaglly benefit the others.

Table 4. Certain habitat characteristics and life histinayts shared by Marbled Godwits and
Northern Pintails may warrant consideration whesitaging partnerships and funding for
habitat protection and enhancement. Primary sswtaformation (explicit and implicit) were:
Gratto-Trevor (2000) for godwits, and FredricksorH&itmeyer (1991), the Northern Pintail
Action Group (2003), and J. Devries and K. Guyrrgpeomm.) for pintails.

Habitat or Life

History Trait Marbled Godwit Northern Pintail

Nesting habitat Short-stature grasslands with ~ Will nest in short, sparse grass, as
moderately sparse cover well as thicker cover (e.qg., idle
encompassing complexes of pasture, buckbrush),

shallow, open, temp/seasonal — encompassing complexes of
semi-permanent wetlands; in somshallow, open, temp/seasonal —

areas will nest in taller cover semi-permanent wetlands
Water depth in 5-13 cm <1-30 cm
wetland foraging
habitats
Important foods Aquatic tubers, aquatic Aquatic tubers, aquatic
invertebrates invertebrates, seeds
Croplands used as Flooded rice fields during Flooded rice fields during winter;
alternative foraging  northbound migration will also forage in wheat and corn
sites stubble (grains); during

northbound migration frequently
forages in previously cultivated
wetlands
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In Minnesota, the problem of godwit habitat losg doirock and gravel mining needs
special consideration. These habitats are rarevaately scattered, and they represent the state’s
remaining remnants of grassland. Because thelyeang converted at a rapid rate, outright
purchase of these lands may be necessary, evenéfcostly than easement programs. Another
option is to educate landowners and private laadsricians about alternative sources of income
on native grasslands (including state-based progr&@mairie Bank Program, Native Prairie Tax
Exemption program). Rather than linking godwit servation to pintails, in Minnesota it may
be appropriate to tie them to Greater Prairie-Ginick Because the prairie-chickens require
patches of grassland at least 130-245 ha, a gxesaiteof grassland in the overall landscape, low
topographical relief, an emphasis on native praneé/or other grassland types characterized by
short, low-density structure, both godwits and peachickens could benefit from similar
conservation measures. To the extent possibléahaibotection in Minnesota should
emphasize existing and potential linkages (astititisd in Fig. 5) between isolated godwit
populations. A specific investigation is neededeeal which alternatives to mining would
motivate the majority of landowners to conserveitadband those factors should be
incorporated into development of conservation-itierprograms. Legislation that makes this
type of land conversion less profitable also ndeds initiated.

Minnesota portions of the godwit’s breeding ranig® aeed better protection from
sedimentation and contamination of intact wetlanisstoration of wetlands that no longer
function ecologically (largely due to sedimentaji@needed as well. Overall, there is an urgent
need for applied research to determine the bestadstfor restoring specific wetlands in all
regions (i.e., it will vary regionally). Coupledtiv wetland enhancement is the need to control
invasive plants, including reed canary grass, tatarple loosestrife, leafy spurge, spotted

knapweed, and woody vegetation—especially on staisoils in core breeding areas.

Migration Sites

Conservation actions already undertaken at Canadaying sites include WHSRN
designation for two of the sites (Quill Lakes Coaxband at Last Mountain Lake). In addition,
some limited, long-term conservation actions (gajsing local public awareness) have been

implemented for numerous shorebird species (eijgind’Plover) that use these sites.
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Additional partnerships, however, are needed t@edpublic awareness programs to the other
sites. Another priority need is to determine wieetihere are important staging sites in Alberta
and what, if any, conservation actions are neetlétbae sites. Currently, it is believed that
there are no significant congregation sites, butests are needed to verify this one way or
another.

At Benton Lake NWR, there is a critical need fodgit-specific research and
monitoring to maximize the refuge’s contributionawerall marbled godwit conservation.
Specifically, refuge managers need information opytation status/trends, habitat utilization,
and effects of contaminants (selenium). Theredsteal need for remediation, a monitoring
program to track selenium levels, and a study terdene at what level selenium may harm
Marbled Godwits and other birds that use the dtenton Lake NWR will be initiating
development of its 15-year Comprehensive Consemvadlan in 2007, and because these plans
generally take 2-4 years to complete, the needdertain selenium effects is urgent, as the
results may significantly affect the way in whiclater management is planned. The refuge is
entirely surrounded by row-crop agriculture; thilg extent of contamination and effects of
agrochemicals on refuge wetlands and wetland-itingbirds also needs to be incorporated
with the selenium research.

Throughout the Dakotas and Montana, current hab#aaéd actions include an active
program of restoring and protecting private laridstigh the USFWS’s Partners Program,
(<http://montanapartners.fws.gey/ Most refuge complexes employ a full-time Pargn

Program biologist and are continually implemeniongjects. However, more funding would be
needed to significantly slow the rapid rate of glasd conversion to croplands in the region.
Also new legislation and more stringent guidelinesald help protect wetlands and shallow
aquifers from the impacts associated with oil/gaglpction. Montana and many other states
have few, if any, regulations restricting well paxhstruction or drilling in wetland basins. Such
legislation might focus on replacing the practi€®arying drilling wastes on site with closed
drilling systems and alternative disposal methodmjection) at approved facilities. Developing
criteria for site placement that prohibit drilling or immediately adjacent, to wetland basins
would greatly reduce the chances of crude oil,ywedduced water, drilling wastes, and other

contaminants from degrading wetland quality anctfiom. Finally, refuge wildlife managers
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need to be able to answer population- and habétsed questions regarding Marbled Godwit
conservation in their breeding range.

Within the McKenzie Slough-Horsehead Lake Compsliés in North Dakota, current
actions entail management of state and federakl#rat promote shorebird habitat (G. Knutsen,
pers. comm.). In addition, a variety of organiaati and agencies are supporting or
implementing restoration of critical wetland areagertain locations within the complex.
However, expanded restoration efforts are neededvicKenzie Slough, the areas plowed
intermittently are those typically used by godwite remaining area is infested with cattails and
needs cattail management (D. Svingen, pers. corniime) USFWS’s Partners Program now
protects thousands of acres of important godwitthttithin the complex, but the need for
funding to enroll many additional easement acreseifands and grasslands is the highest
priority for conservation within and around thigesi The acquisition of land in ‘fee title' (in the
form of WPAs and NWRS) is also a very importantsgmation action for this area, although in
general fee title land purchases are more costipitte than easement programs and should be
used primarily for supplementing other land-conagon programs. Lastly, although there are
management actions in place to control botulisnbr@atks, there is a need for improved
understanding of management-action impacts onridneafence and severity of botulism.
Additionally, research is needed to reveal potémtipacts of West Nile Virus on Marbled
Godwits in this (or any other) area.

At the two sites in Wisconsin and Wisconsin/Minotas additional and intensive
monitoring the last two weeks of May is needed &asure the population of godwits utilizing
the site; genetics work would also reveal whichydafon uses these sites, and thus, the level of
importance these represent to the species. Th&$SFishery Resources Office, Ashland,
Wisconsin) and the National Park Service in Bagfi&Visconsin, have offered transportation for
a short-term monitoring project if funds were a#lted for staffing. At the Long Island site,
there is no water management capability; howeveratar control structure could provide

foraging habitat for Marbled Godwits using thisesiind, possibly, nearby Interstate Island.
U.S.—ALASKA REGION
Alaska biologists that we contacted thought thiaigh-priority need in Alaska is

protected status/designation for the entire ared by breeding, foraging, and staging Marbled
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Godwits. Concomitant to this is the need to idgrand protect the primary winter sites
(possibly identified through genetic markers) titég population uses. Improved protocol and
more research for gaining a better understandiagdpulation’s ecology and status are also
urgently needed. Specifically, development ofleibée method for censusing and monitoring
the breeding population (e.g., spring aerial suswayUgashik Bay and Cinder/Hook Lagoon,
and summer line transects in breeding areas) seaeeln addition, recruitment and survivorship
information is needed. Because there is a highafipetroleum spills in the Alaska region
overall, especially at the Yakutat Forelands sta@p®ite, simply having an oil spill contingency
plan for each site is not enough; those plans negding re-evaluation and updating to keep
abreast with technology and protocol developmeay ail/gas developments (e.g., potential in
the Ugashik Bay region) and potentially increastaym intensities in the Gulf of Alaska due to
rising sea temperatures (Lynch et al. 2004). Ttheramportant need for the two Alaskan
godwit sites is a public education campaign to Iselpsistence hunters differentiate the three

species of godwits, and development of a relial#éwd for measuring the take of godwits.

CANADA —JAMES BAY REGION

A comprehensive survey of Marbled Godwit distribatis needed. Coupled with that is
the need for an improved population estimate, g-t@enm monitoring program to determine the
population status/trend, and more information engbpulation’s nesting productivity,
survivorship, and habitat relationships. At thepeast, a quantitative assessment of habitat use
and availability is needed, from which it may besgible to assess the potential habitat threats
resulting from the dramatic increases in local Saom Canada goose populations. A program
of capturing godwits and fitting them with sateliwr radio transmitters, as well as color bands,
is needed for answering questions regarding seéedispersal, and migratory connectivity.
Genetics work is underway to determine the taxooatatus of these birds, but it will be
haphazard without a capture program (CWS reseaenerreluctant to resort to a collection
program for this small population until/unless captprograms do not work). Finally, a survey
program is needed to identify the level of subsistehunting for godwits by the members of the

Cree Nation.
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U.S.—INTERMOUNTAIN WESTREGION

A priority in this region is to identify importaarbled Godwit sites most in need of
protection and assemble the collective godwit exgeeto identify the highest-priority, practical
conservation action that could be implemented imatety to promote the long-term
sustainability of this species. To a great extérat goal has been accomplished by virtue of this
document, but completion of the GSL Shorebird Mamagnt Plan is needed to further this goal
(B. Olson, pers. comm.). Another priority needniiiied for the Intermountain West (but with
coordination and implementation of the same adtusgodwit’s entire range) is development of
practical protocols and tools for assessing theist@nd trends of populations.

Because the important godwit sites within this eagare largely migration and staging
sites, water rights/access and wetland managemetuwcial needs. A potential means of
providing additional water to Bear River MBR in tbetical months of June-August (when
1000s of Marbled Godwits arrive to stage/feed/mabthe Refuge—during the lowest water-
supply months) is to develop a reservoir on BeaeRupstream of the refuge. Although this
would take considerable political/legislative mawnening and funding, the sheer numbers of
godwits that use the refuge make this action a peagtical action. In addition, there is a need
for re-evaluation and applied research to enhandtéadevelop best management practices for
improving habitat quality at managed sites useddwits. This work should assess the
benefits of various water depths within a varidtyvetland types/sizes during various times of
year, as well as assessments of human disturbéfiecéseon godwit foraging.

At the Lahontan Valley/Humboldt Sink site, the omtyportant need identified at this
time is to continue recognizing and supportingdhegoing conservation program currently in
place to authorize purchase, and implement usecently acquired water rights. The program
is working to dilute levels of contaminants andrpode shorebird use.

For the Salton Sea, an existing management plaoderative venture between the
CDWR, U.S. Geological Survey, and the Bureau ofl&eation) includes analysis of restoration
scenarios to address the diminishing flow of wattr the basin. There has also been some
legislation authorizing protection for, and restmra of, the site, as well as public education
campaigns to highlight the importance of this gitéirds (via California Audubon Society,
Sierra Club, CDWR). Currently, some portions a #ite are protected by virtue of NWRs and

other protected areas, but most of the site isiistileed of protection. There has also been some
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general (i.e., not godwit-specific) avian reseatthe site to determine population status/
distribution/ecology of bird species that use tite, &s well as studies to improve our
understanding of how harvest levels and certaisemation measures are affecting populations.
In particular, PRBO Conservation Science is modgetimanges at the site to understand the
effects of water diversions (N. Warnock, pers. caojnmctions still needed at this site include a
full evaluation of water use in the Imperial Vallgiie CDWR, with other agencies, has initiated
some of this work). The process must include ms@keholders in finding common ground
between human need and wildlife values in the regmthat suitable conservation approaches
can be developed for their mutual benefit. Fomaa, much of the land in the valley is
cropland and/or undergoing development, and mud¢heotievelopment is taking place where
rice fields used to be; moreover, rice is falling of favor among farmers in the U.S., which
results in even more habitat loss. Of the row-srapown to be used by foraging godwits, rice
fields appear to be among the most suitable, wimakes it imperative to encourage the viability
of rice farming. Due to these and other changmgddions, additional restoration is urgently
needed for the Salton Sea and surrounding landsddpdeling efforts should continue to
provide landscape-scale conservation planning mptementation within the valley.

U.S.—CENTRAL PLAINS REGION

Within the next five years, additional money andspenel are needed to maintain habitat
for Marbled Godwits at Cheyenne Bottoms WMA. Imtgalar, funds are urgently needed for
herbicides, staff for monitoring and spraying, dmel and maintenance for equipment used in
controlling phragmites and cattails and furthemadg their distribution. The extent to which
the problem is exacerbated by landscape-leveltaties is not clear at this time, but evaluation
is needed to identify control measures neededaatsttale to help protect this and other nearby
important waterbird sites. Funding is also neddetbntinue disking at the level needed to
preclude cattail coverage from increasing again.

Longer-term conservation actions needed for Marfdedwits and other birds that
depend on Cheyenne Bottoms WMA are legislationglities necessary for restoring adequate
base flow to the Arkansas River and Walnut Creekwhich Cheyenne Bottoms holds surface-
water rights. Cheyenne Bottoms’ water right isigeto that of most local farmers, but the

majority of farmers have groundwater rights; tithe, diminishing surface flows (which may

WHSRN — Marbled Godwit Conservation Plan, Februz0g0 v1.2 82



exacerbated by groundwater mining) have not sdsi@ftected local farmers. Restoring base
flows would provide supplemental water needed tmivgt habitat, controlling invasive
vegetation, and diminishing the sedimentation thegatens the site from diverting precipitation
runoff into Cheyenne Bottoms as a means of putitrigast some water into the basin.

U.S.—NORTHERNPACIFIC COAST REGION

Research is urgently needed to determine whethgwigpusing this region are from the
small population that breeds in Alaska. In tuhustwill allow assessment of the priority that
these sites represent in the overall conservateompng for Marbled Godwits. Whereas spartina
control has been relatively successful at Willapg,Bongoing management is needed to
preclude it from infesting the godwit’s principleréiging area. There is also an immediate need
for research that elucidates the realized and gatempacts of invasive invertebrates (e.g.,
green crabs) already occurring at these two sites.

Also needed for these two sites is a careful evi@nand possible update of local and
regional oil-spill contingency plans. Both WillaBay and Grays Harbor are at risk of a spill
due to the presence of major off-shore shippingnoaks and high levels of local marine vessel
traffic. Finally, although godwits do not appeaie negatively influenced by human
disturbance at their Tokeland roost site, the agtr compatible coexistence between humans
and birds should be maintained. The godwits apieelaave become habituated to the regular
activities associated with the local fishing fleed the marina. Members of the local
community, however, may not realize the economat sutial value of the “watchable wildlife”
present at their local dock. Perhaps the mostbddumeans of maintaining the current balance
of humans and godwits at this site is to encoubagkers to conduct business at local
establishments and to specify to merchants thabihgose of their visit (no matter how brief) is
to view the godwits at their roost. This shouldphrise or reinforce public awareness in a
gentle and non-threatening way to a small commuhay has already lived with godwits for
four decades.

U.S.—SOUTHERNPACIFIC REGION

At many of the Southern Pacific sites, actions ralveady taken place to protect

important wetland habitats through acquisition, agment, and, in some cases, restoration. In

addition, NWRs protect habitats at a number ofitfygortant sites in this region. At Humboldt
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Bay, ongoing management planning is being conduoietie site through the City of Eureka
and the Army Corps of Engineers, and significaameging oil spills that occurred in the late
1990s resulted in significantly improved and onrgpoil-spill contingency planning in the
Humboldt Bay region. California is also well endewvith populations of activist groups
working to protect important shorebird sites (masgd by godwits) and promote appropriate
resource stewardship. For example Audubon conduetsnitoring program at a number of
sites (e.g., Tomales Bay). Finally, there havenbmganized federal/state efforts to control
invasive species and enforce protection at dessgnainservation areas. However, in most
cases, ongoing—potentially greater—funding is nde@decontinue and intensify efforts to
control invasive species and protect sites fromeamn-based disturbance. At Tomales Bay in
particular, a wildlife component is urgently neediethe management plan for Lawson's
Landing Campground. The campground property isak godwit roosting site, but the plan
does not address this. Planning and public edutas to the effects of small boat/kayak
disturbance on these birds is crucial to the largatviability of this site.

Site-based experts have identified some uniqueeatvely cost-effective regional
conservation opportunities for Marbled Godwits twauld involve conserving agricultural
lands, especially north of San Francisco. At savates within this region, including Humboldt
and Tomales bays, Marbled Godwits use seasonathgddéld agricultural areas (typically
characterized as coastal pasturelands [ColwelDoutl 1997] or grazed grassland habitats
[Colwell, pers. comm.]). These habitats are vae&t shorebirds (godwits included), especially
when nearby wetland habitats are less abundaniodieod tides and coastal storms. As global
climate change threatens to increase sea levelsmandate coastal habitats, habitats like these
may become even more crucial to godwit conservattdowever, changing agricultural patterns
and encroaching urban development threaten thasslgnds. Thus, it is imperative that these
habitats undergo protection through community-basitidtives to cooperate with the livestock
industry in preserving these habitats. Vehiclesafmuisition, including easement programs,
Land Trusts, and others, need to be identifiedpandued immediately.

Other priority needs identified for sites in thgimn include research to elucidate the
migratory connectivity of godwits that occur inghiegion, the relative importance of the nearby
seasonal wetlands described above, and the effeatgiaculture, mercury mining (e.g.,

Tomales Bay), invasive invertebrates, and sedinientaWintering sites north of San Francisco
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were identified by Gibson and Kessell (1989) assfiids wintering sites of the Alaska
population, but to date there is no further infotio@available to determine where these birds
really do spend the winter. A coordinated effarbtughout the Pacific portion of the godwit’s
range would not require significant expense or timénally answer this question.

MEXICO—PACIFIC & GULF OF CALIFORNIA REGION

In the Baja California Peninsula, major conservagactions needed include establishing
new protected areas (e.g., Bahia San Quintin ahiaBdagdalena). Because the vast majority
of godwits that winter in México are found in timegion, it is a priority area. The primary
vehicle for conservation of habitats in Méxicolasttime is conservation easements with local
ejidotarios (owners of common land). PRONATURAe thain organization promoting and
arranging these easements, is in dire need ofrignfdr implementing easement programs as
soon as possible while these sites are still kadbtiintact.

Although other important sites along the Baja @afifa coast (e.g., Ojo de Liebre-
Guerrero Negro, Laguna San Ignacio, and the Rior@db Delta) are designated as protected
areas and are represented by conservation plaegerg case the plans need implementation to
secure critical habitats for Marbled Godwits anel tfyriad of other shorebird species that use
these sites. Furthermore, existing conservatiangat sites in this region (including the three
sites that host the largest godwit numbers infalliéxico: Ojo de Liebre/Guerrero Negro,
Laguna San Ignacio, and the Rio Colorado Delta)ataonsider shorebirds among their priority
actions. An immediate need is to highlight andrads this omission by nominating any eligible
sites that still do not have WHSRN and/or RAMSARtSS.

Another crucial need at these sites is adequatétonimig and research programs to
assess the godwit population status/trends/distois/habitat use that use these sites (e.g., Ojo
de Liebre-Guerrero Negro, Laguna San Ignacio, Rioi@do Delta, Bahia San Quintin, Bahia
Magdalena, and Marismas Nacionales, and Bahia $4enta, where the largest numbers occur).
Almost no work has been conducted on Marbled Gadwvithis portion of their winter range,
despite the fact that by far the greatest propomiocthe species’ global population winters at
these sites. Compared to survey difficulties entened on the breeding grounds, it would be
relatively easy and cost-effective to plan and enpnt a bi-national (México and U.S.) winter

monitoring program to track the overall global gadpopulation at these sites in coordination
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with similar monitoring programs at crucial sitesthe south in Sinaloa and to the north in
California (i.e., a total of only 10-15 sites fr@maloa to northern California may host up to
90% of the world population).

In Sinaloa and Nayarit, major conservation actiomsstading protection,
research/monitoring—needed are similar to thosdegten the Baja California Peninsula. In
addition, Ensenada Pabellones and Huizache-Caimaeed protection and WNSRN and/or
RAMSAR nomination, and the conservation plan forrislaas Nacionales needs
implementation. The main difference between Bahf@nia and Sinaloa/Nayarit is that Baja
California sites primarily require protection, whas habitat restoration is a priority at sites in
Sinaloa/Nayarit, where large-scale agriculture—idaig mining of ground and surface water—
has degraded or destroyed habitat. In additimeaieh is needed to determine the level of threat
posed by agricultural pesticides, sewage, mariceibind the dams constructed for that industry.
An education and outreach program is needed tm¢igase public awareness of the importance
of these sites to all shorebirds, (2) teach theomamce of ecosystem function and sustainability
of coastal wetlands that sustain people as wedhasebirds, and (3) implement better
stewardship of the region’s coastal wetlands. &@&ah education campaign—in both Baja
California and Sinaloa/Nayarit—should target thariem industry that is expanding at a rapid

rate throughout much of the region.

U.S.& MExICO—GULF OFMEXICO COASTREGION (INCLUDING LOUISIANA & FLORIDA)

The tremendous variation in responses we recenoad $ources in the Texas Gulf Coast
region as to whether or which sites are importamarbled Godwits (and how many of the
birds use those sites in any one season) strondigates the need for region-wide inventory and
monitoring work. To some extent, the same thingue for Louisiana sites, although generally
it seems that numbers wintering and migrating tghothere are small. This lack of basic
information makes it extremely difficult to detemaiwhere to start in terms of godwit
conservation in the region. Furthermore, if insiout that northern gulf sites serve as wintering
or migration stopover sites for small, isolated wlapons of godwits, the region’s importance at
the meta-population level will increase. Thusp@ priority is to conduct a region-wide survey
program (probably aerial surveys with on-the-grouedfication) and studies to determine the

migratory connectivity of birds using this regianfill these significant information gaps.
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Pending results of those efforts, more specificseovation actions can be identified for
important sites.

Despite the information gaps, there are some sitdss region generally believed by
most sources to be relatively important, and mogtese sites are in urgent need of protection
from development and recreation-based disturbanckifling unleashed dogs). In the Copano
Bay/Aransas Bay/Rockport/Port Aransas Area Compidrere development is occurring at an
especially rapid rate, local land trusts and corste@rn organizations actively trying to buy and
conserve wetlands and coastal marshes—for hundfesggecies—urgently need funding. Also
needed where agriculture and development is alremygiyficant or accelerating is protection of
freshwater inflows—both surface water and grountewato coastal estuaries. Groundwater
extraction is also contributing to the region’sdasubsidence problem and the associated
stunningly rapid loss of coastal wetlands thatltesTihus, a top need in the region is funding for
habitat easements and acquisitions, and legislatdmother means of protecting bases flows of
freshwater into coastal systems.

Also needed is research to determine the levehphtct generated by feral hogs and
mariculture—especially in the Rockport area. Hsthmg high-quality contingency plans for
oil and industrial chemical spills is also prioritiEven where good plans are in place, there
should be a process of on-going evaluation andtupggas conditions change and technologies
improve. The predicted additions of oil/gas depeatent in the gulf, as well as the recent advent
of Hurricanes Katrina, Rita, and Wilma have serieHtighlight and intensify this need.

In Florida, knowledge of Marbled Godwit distribani and numbers is significantly better
than it is elsewhere in the region, although soreasalack the funding needed to acquire more
accurate counts throughout expansive habitats Evgrglades National Park). For the most
part, conservation actions that would benefit MedbGodwits in Florida are similar to those that
would help the species farther west along the GluMexico coast. Except at the Snake
Bight/Cape Sable site in the Everglades, site ptiate, both legislative and otherwise, is a top
priority (B. Smith, pers. comm.). The Lanarck Reg# in particular is not currently protected
and the landowner is planning to sell that sitediewvelopment. Most sites would benefit from
closures (or longer periods of closure over greateas) and additional law enforcement to keep
pedestrians, boaters, and dogs out of protectes;aifee problems are especially acute at

Honeymoon Island. The emergent sandbars at CaxsaRdss and Cape Romano are only
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posted during spring and summer to protect breesipegies of waterbirds; the rest of the year
those are open to recreation, but their habitatesed compromised without year-round closure
(R. Zambrano, pers. comm.). The Florida Fish anidlii¢ Conservation Commission (FWC)
has legal authority under its Critical Wildlife AA¢CWA) program to close areas to the public,
but concurrence from the landowner (State Land)thadepartment of Environmental
Protection is required. The FWC commissioners wolén need to approve the CWA
designation during a public hearing.

Coupled with stronger protection from recreatiod ather forms of coastal disturbance
is a strong need for passive forms of educatiosifrg awareness via brochures, signage, and
other means). In addition, operators of waterctadat-rental operations, and eco-tour operators
need to be educated as to the importance of agpttase areas and respecting signage. In
many cases, signage may suffice in areas of highgtean traffic (e.g., Marco Island). Two
other major needs for this region are a bettesjwil-contingency plan, and research on the
effects of beach management, especially renourishmikhe major oil spill that damaged much
of the south-central Florida gulf coast this regiothe early 1990s pointed out major flaws in
the existing plan. Beach renourishment has takasept least at sites in the Tampa Bay area
(Point Pinellas, Shell Key), but the effects okthctivity on godwits and other shorebirds that

use the sites are not known.

U.S.—SOUTHEASTATLANTIC COASTAL PLAINS REGION

At the Fisherman Island NWR site in Virginia, reéugersonnel indicate that no habitat
improvements or other actions are needed at this.tiHowever, there is an unstated need to
assess the effects of region-wide declines in inapoiprey bases (e.g., horseshoe crab eggs).
The extent to which this issue has affected godwiitisin any portion of this region is not
known and needs immediate assessment.

Marbled Godwits occurring within the region areated by Hunter et al. (2000) at the
species level (i.e., not as the James Bay sub-pbpn), which hampers the region’s ability to
evaluate its importance to godwit conservationéesly in the Carolinas; in Georgia, it is
assumed that godwits there belong to the Jamegp®&aylation; B. Winn, pers. comm.). If
research reveals that the region’s godwits belontames Bay and/or Minnesota breeding

populations, the priority that godwit conservattaas within the region would likely change
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substantially. Without that knowledge, agenciel ave difficulty justifying godwit-specific
conservation in the face of other pressing shaodgtmiorities. In Georgia, some aerial survey
work and winter surveys are already being condu@@edVinn, pers. comm.), but coast-wide
surveys (aerial surveys in particular) are needduktter understand the species’ distribution in
other portions of the region, during both migrai@md in winter. Most existing data come from
CBCs, which are not especially reliable data, merthey powerful enough for most species to
detect trends with any reliability.

Probably the most urgent need at the more-acdesstbs within the region is to
ameliorate the threat of human disturbance (waéydishing, crabbing pedestrians, dogs),
particularly where godwits concentrate to forage sByost. Many of these sites are also
important to other high-priority shorebirds (e merican Oystercatcher at Rachel
Carson/Howell Rock/Shackleford Banks and the LoGape Fear sites, and Piping Plover and
Red Knot at Clam Shoals and Ocracoke Inlet). Rsits$ used at high tide are especially in
need of protection and/or closures. In South @Qapcomplete closures of shorebird loafing
areas at Cape Romain NWR are planned for winteb/2006, which would be an excellent
opportunity to study changes in shorebird behal/ecalogy and body mass compared to that of
similar areas not under closure. Motions to comepjeclose South Carolina Department of
Natural Resources seabird nesting islands—also Isth®Bodwit loafing areas—will also begin
in winter 2005/2006. At Cape Romain, the Southodaa Department of Natural Resources is
considering reductions in the number of permitsvedid for commercial crabbing (N. Dias, pers.
comm.). In addition, habitat protection is neetl@dsites along the coast, river deltas, and
upstream that godwits use during high tide. Contambito the habitat protection need is the
need for public education on the deleterious es$fetffertilizer runoff and contamination from
pet excrement at coastal and delta/riparian sNe®f{as, pers. comm.).

RESEARCH& MONITORING NEEDS

Research and monitoring activities are crucial ponents of conservation. Hence, we
have attempted to identify some priority needdis section. The needs identified are not a
complete list of all possible research topics,they do represent the critical information gaps
that, if filled, would provide a sound basis forther development of Marbled Godwit

conservation planning at all spatial scales. [@t@f needs includes those identified by two
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important sources: (1) thigi-National Initiative for Marbled Godwit Consertian (Farmer et

al. 2002), which identifies Marbled Godwit reseapclorities agreed upon by an international

group of scientists (now part of the Marbled Godw#twork’---see below) who convened at

meetings in Mexico and North Dakota; and (2) a sanmynof the information provided by

collaborators for this plan and its associated irtgr site data matrix.

1)

2)

3)

4)

Biogeography & Migration ConnectivityLittle is known about the linkages between
specific Marbled Godwit breeding and wintering sjterhich sites serve as key stopovers
during northward and/or southward migration, orspecies’ dispersal capabilities
(important for determining whether the relativedglated subpopulations across the
species’ range are at greater risk of extirpati@mtbirds nesting in the range core).
Efforts should focus on delineating the specifigration corridors and winter areas used
by birds from different parts of the breeding raijgeg., eastern Prairie Potholes versus
western Prairie Potholes, Alaska, James Bay). dgek between seasonal habitats could
be identified using a number of tools, includingeide transmitters, stable isotopes, and
genetic analyses.

Migration Habitats & Ecology-We need a better understanding of habitat quatity
stopover sites, as indicated by a) length of staytarnover rates, b) body condition (i.e.,
fat stores), and c) rates of fat gain. Use oflls&téelemetry could reveal migration
routes and stopover areas and lengths of staycaptdring/measuring godwits at
migration sites could help improve our understagdihtheir physiological ecology at
stopovers.

Breeding Habitats & Trends-CWS and the HAPET office in North Dakota have adie
initiated key research to improve survey methodtherbreeding grounds and produce
the predictive breeding habitat models for MarkBamtiwits included in this plan. Efforts
to evaluate and refine the models should continneddition, efforts to intensify survey
and monitoring efforts in the breeding range shaaldtinue so that they meet at least the
criteria of PRISM.

Wintering Habitats & Trends-Aerial and airboat surveys are needed throughwut t
wintering range, particularly in México and alomg tGulf of Mexico and Southeast
Atlantic coasts, to gain a full understanding ofiethwintering sites are key to the

sustainability of subpopulations. We also needeb@tformation on the timing of use
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and habitat relationships at those sites, inclutiimigitats used for foraging, roosting, and
for escape during severe weather. As in the bnge@dinge, winter monitoring protocols
should meet at least the minimum criteria of PRISM.

5) Demographics & Life-cycle SynthesiSeveral data synthesis and modeling tasks are
needed to compile (quantitatively) the Marbled Gidife history data that already exist.
This would help refine future research efforts atidw us to model godwit
demographics, energetics, productivity, and otlaeameters crucial to understanding the
species’ overall life cycle. Testing and evaluatod modeling efforts will be needed to
determine mechanisms that may limit populationsttiRent questions pertaining to this
realm of research are included below.

a) Do rates of survivorship vary between breedinggiatgstopover, and non-
breeding sites?

b) What are the most significant causes of mortatitgach of the seasonal habitats?

c) Do recruitment rates vary regionally and, if sojehifactors are associated with
that variation?

d) To what extent do invasive/exotic species and eomants affect godwits on
their breeding, migration, and wintering grounds?

e) To what extent does subsistence hunting affecAthgkan and James Bay

populations?

CURRENTPOTENTIAL PROGRAMRESEARCHCOLLABORATORS

After conducting data syntheses and modeling aitwie know about Marbled Godwit
ecology, important, sites, and threats, the naxtial step will be to conduct a broad-scale,
international, collaborative project to fill gapsour knowledge about godwits and threats to the
species’ future so that specific conservation astican be determined. Agencies and
organizations that have been involved in Marbledi@bresearch, bird surveys, and/or
monitoring, and which may represent potential fetcollaborators for combined efforts to
investigate outstanding questions about godwitsisied below. More details regarding

specific individuals and their contact informatiare included in Appendix 4.
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Canada

Canadian Wildlife Service (Prairie and Northern RagOntario Region)
Ontario Ministry of Natural Resources

Alberta Environment

Saskatchewan Environment

Manitoba Conservation Wildlife and Ecosystem Pricd&cBranch
Prairie Habitat Joint Venture

Ducks Unlimited Canada

Trent University

Bird Studies Canada (general bird surveys)

United States

U.S. Fish & Wildlife Service: Regions 1-4, 6, 7;fioés of Migratory Bird Management; Bird
Habitat and Refuges Divisions; Habitat & Populatibraluation Team, Partners Program

U.S. Geological Survey: Northern Prairie Wildlifesearch Center, Fort Collins Science Center,
Forest and Rangeland Ecosystem Science CentekaAfxsence Center, Patuxent Wildlife
Research Center, National Wetlands Research Ca@mbeais Gulf Coast Field Research
Station

U.S.D.A. Forest Service Region 1

National Park Service (Everglades National Park)

Joint Ventures: Prairie Potholes, Intermountain tMekya Lakes, Sonoran, Pacific Coast, San
Francisco Bay, Central Valley, Gulf Coast, Atlarfioast

Upper Mississippi Valley Joint Venture

Alaska Shorebird Working Group

Ducks Unlimited

Manomet Center for Conservation Science

Point Reyes Bird Observatory Conservation Sciences

National Audubon Society

Humboldt State University

University of Alaska Museum

University of California at Santa Barbara DeptEablogy

University of Nevada at Reno

University of South Dakota

Alaska Department of Fish and Game

Washington Department of Fish and Wildlife

California Department of Fish and Game

Nevada Department of Wildlife

Utah Division of Wildlife Resources

Montana Fish, Wildlife, and Parks

North Dakota Fish and Game Department

South Dakota Fish, Game, and Parks

Minnesota Department of Natural Resources

Kansas Department of Wildlife and Parks

Texas Parks and Wildlife Department

Florida Fish & Wildlife Conservation Commission
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Georgia Department of Natural Resources
South Carolina Dept. of Natural Resources
North Carolina Wildlife Resources Commission
México

Universida Autbnoma de Baja California Sur

Ducks Unlimited de México

PRONATURA, A.C. Noroeste. Direccion de Conservacsimaloa
PRONATURA, A.C. Noroeste. Direccion de Conservads@ja California Sur
PRONATURA, A. C. Noreste. Direccion de Conservaci@maulipas
NABCI-México

NEXT STEPS & EVALUATIONS

With completion of this plan, the next steps muesidentified and implemented to
preclude this plan from ‘collecting dust on thel8Hée some other conservation plans. Our
hopes are no different, but at the same time wd teebe realistic about what this one document
can and cannot achieve. Several reviewers fdthidocument should include an
“implementation” plan, and yet this would entalist of specific conservation activities that
should be implemented at specific sites to achésvget-undeclared conservation objectives. As
much as we would like to have accomplished thath sasults were far beyond the originally
stated purpose of this plan and the resourceswvttiad made available for its development.

In reality, this plan is just the first step towamnd on-the-ground conservation program for
Marbled Godwits. Of course, a crucial next stefidistribute this document to the
collaborators, non-governmental organizations, ensaion action groups, natural resource
agencies, stakeholders, and potential funding pesttiat represent each region (including site-
level entities) within the Marbled Godwit’s rang&his will raise the level of awareness
regarding Marbled Godwit conservation issues/neadsleverage additional support for actions
already underway, as well as provide support filiaitng new actions.

To go beyond the level of plan distribution, howew®me additional synthesis is
required—most likely accomplished through a cocatkd effort. At a meeting of interested
biologists in Minneapolis in August 2005, a Marbleddwit ‘network’ was formed. This group,
together with WHSRN and Manomet Center for Cong@maScience, could potentially
organize such an effort. Several regions withemMarbled Godwit’s range were not
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represented at that meeting (i.e., Southern anthBior Pacific U.S., Gulf of Mexico U.S. and
México, Southeastern U.S., Alaska, and James Bal/should be represented in future planning
meetings. The August meeting participants agreed-tisit and clarify the goals of the

Marbled Godwit network during the upcoming Shorélteeting in Boulder, Colorado in Feb-
Mar 2006. In the meantime, the group is workimgstablish a Marbled Godwit list-server and
website to provide a forum for the communicatioasassary for further developing the next
steps, implementing conservation actions, and impgoour understanding of Marbled Godwit
ecology. Goals of the group will continue to irbdumaintenance and implementation of the
conservation plan. In this regard, we list bel@vesal potential “next steps” that should be
considered to move Marbled Godwit conservation &y

1) Conservation Goals—Establish some overarching cwaten objectives that may
include longer-term goals (e.g., regional populahabitat goals, establish timelines) and
shorter-term goals (e.g., improving populationraeates/monitoring efforts, establish
timelines). These goals can be modified as nepetfsamugh an adaptive process.

2) Research Goals—Some data gaps need to be filledebet can achieve certain goals.
For example, we need to identify sub-populationdtire before meaningful population
goals can be established, or before we can deterwtiich sites need to be conserved to
protect those populations. In addition, researithhelp determine specific conservation
actions that would provide the most cost-effectneans of achieving site-specific to
region-wide conservation goals.

3) Habitat/Population Acquisition/Management/Restoratoals—A number of
conservation actions are identified in this repamany of which seem feasible to
implement and could be very effective in achievastpblished goals. To be most
effective, each proposed conservation action shioeltl) specific, 2) measurable,

3) achievable, 4) results oriented, and 5) timedixsee Adamchik et al. 2004). The idea
is to clearly specify what will be done, why it ile done, and independent measures
that will be used to evaluate the action’s effemtigss.

4) Communication/Coordination Goals—Specific actidmat tcould be taken to improve
communication and coordination among regions atiomashould be identified. In
addition, criteria for evaluating the extent to ahhsuch actions enhance conservation

efforts and goals achievement should be developed.
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5) Policy/Legislation Goals—Assess/define the spedifiprovements needed with respect
to policies and legislation designed to protect anddance habitats used by godwits and
develop methods of determining whether the imprey@siare being implemented.

6) Education Goals—Identify/implement audience-spe@fiucational campaigns needed

and survey target audiences after campaigns tondieie their effectiveness.
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APPENDIX 1. Breeding Bird Survey (BBS) trend data for Madb{@odwit, 1966-2004 (Sauer
et al. 2005).

1966-2004 1966-1979 1980-2004
Region Trend P N 95% ClI RA Trend P N Trend P N
Alberta -0.90 044 66 -32 14531 38 0.12 19 -0.3 0.85 65
Manitoba -3.00 0.10 27 -6.4 0.4 1.93 71 052 6 -37 001 27
Minnesota 510 0.31 14 147 44 0.88 -385 0.06 6 06 079 13
PVohERa ™ 270 069 15 100 154 057 232 043 3 106 001 14
North Dakota 080 048 35 -14 3.B.65 9.4 0.00 15 05 074 33
Saskatchewan -1.70 0.26 52 -45 1.2 3.03 1.2 071 22 24 024 42
NSolihDakely 450 048 13 -7.6 16.0.57 129 051 7 46 051 11
Aspen
Parklands -0.60 048 69 -22 1.0 1.3 7.3 0.08 24 -1.1 048 64
Drift Prairie -2.00 0.15 51 -47 0.73.48 8.8 0.00 24 23 0.27 46
Glaciated
Missouri
Plateau 010 096 70 -32 34 65 -0.5 0.82 23 0.08 0.71 65
Great Plains
Roughlands -2.00 065 20 -10.3 6.40.47 13.9 044 3 26 034 19
15.30 0.13 10 -32.9 2.3.29 -33.3 017 4 -3.0 0.56 9
Central BBS
Region 0.00 097 103 -2.4 24154 8.3 0.01 37 1.1 044 97
Western BBS
Region -1.30 0.07 119 -2.6 0.13.54 27 012 41 -1.2 0.31 108
-5.200.32 14 -15.2 4.70.88 -38.3 006 6 05 08 13
FWS Region 6 090 056 63 -22 4.11.4 10.8 0.00 25 31 006 58
United States 070 063 77 -2.3 3.833 10.2 0.00 31 30 005 71
Canada -1.40 0.02 145 -2.6 -0.23.69 24 016 47 -1.5 0.12 134
Survey-wide -1.00 0.11 222 -21 0.22.39 43 001 78 -05 0.61 205

Colors indicate the measure of credibility for BB&a. Red: data have >1 important deficiency uiticlg
very low abundance, very small sample size, antieyr are very imprecise. Yellow: data have >
important deficiency, including low abundance, dreample size, are quite imprecise, and/or submiate
trends are significantly different from each otfiex 0.05 based onatest, suggesting trend
inconsistencies over time). Blue: data represebyeell4 samples over the long term, are of moderate
precision, and birds are moderately abundant otesou

ZSee ttp://www.mbr-pwrc.usgs.gov/bbs/cred.htnfbr details on derivations/limitations of BBS uéts.
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APPENDIX 2. Breeding Bird Survey distribution and trends siégr Marbled Godwit, 1966-2003
(Sauer et al. 2004).
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APPENDIX 3. Summary of threats and conservation prioritias-tdentified by site-based Marbled Godwit expaftdiated with
state wildlife agencies, U.S. Fish and Wildlifeugés, Joint Ventures, Canadian Wildlife ServiceDRRTURA, Dicks Unlimited,
Ducks Unlimited Canada, and research institutiorthé United States and Canada---within regiorth®@Marbled Godwit's range

(including Mexico, United States, and Canada).

Region Principal Threats Priority Actions Needed
Universal---all | Habitat loss, lack of funding for habitat Habitat Protection, Management, Restoration develop fundraising
sites conservation, minimal coordination/ strategies for habitat protection; develop relatfops with existing/potential
communication in conservation planning/| partners, including sportsmen’s associations, rmemmental organizations,
actions, lack of species’ ecology energy/mineral extraction/generation companiesé€daén’s Association;
information needed for maximizing acquire/protect habitats surrounding marine sieensure habitat availability
efficiency of conservation planning/actionsas sea levels risResearch/Inventory/Monitoring: conduct applied research
rising sea levels. to maximize benefits of habitat management/restordor godwits, develop
protocols/adequate funding for implementing habaad population-centered
region-wide research/inventory/monitoring to brjmapulation estimates/tren
data/ecological information in line with PRISM stiands. Education:
nominate eligible WHSRN/IBA sites if not alreadysdgnated; conduct habitat
management workshops for resource manag@@mmunication/
coordination: coordinate/enhance communication for conservatlanning/
efforts within/across regions/nations, especialithwegard to
securing/protecting water rights, developing/impéeting surveys/monitoring
populations; set up godwit listserver/website; teweb-based GIS layers of
potential godwit habitat/meta-database of existutgre data.
Canada & Overall region: habitat loss/degradation/ | Habitat Protection, Management, Restorationincrease emphasis of U.S.
U.S.—Prairie fragmentation due to agricultural Fish & Wildlife Service’s Partners for Wildlife Pgoam/Grassland Reserve
Habitat, conversion, oil/gas development, coal (strijrogram, target likely funding partners/develop-feteral matching funds;
Northern mining, invasive/exotic plants; unknown | lobby for additional best management practicesandda’s APF for wetland
Plains/Prairie levels of threat due to agricultural restoration, improved stewardship of riparian/wadlgrassland areas, buffer
Potholes, & chemicals, contamination due to by- development, plugging wetland drains; in U.S. F8&ilhstrengthen
Upper products of petroleum extraction, altered | disincentives for tilling native grassland, alloanse habitat management
Mississippi predator communities, botulism, West Nileactivities in Wetlands Reserve Program lands; obetiadicate leafy spurge,

Valley/Great
Lakes

Virus, haying/mowing/other land-
management operations, fencing,

crested wheatgrass, smooth brome, spotted knap@eedda thistle, Russial
olive & other woody vegetation in grasslands; coliéradicate cattails, reed
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Region Principal Threats Priority Actions Needed

powerlines/other tall infrastructures relatedcanary grass, purple loosestrife in wetlands; noofnémedy wetland

to the energy/communications developmertontamination/sedimentation, develop buffers fonidishing wetland

Minnesota: gravel and rock mining, loss of contamination/ sedimentation, strengthen regulatpertaining to site locatio

small dairy and ranching operations, for oil/gas wells and extraction/waste managemesthods; prioritize

suburban and exurban development, conservation of large/contiguous blocks (>130 t8&10>m wide) of native

wetland sedimentationStaging sites grassland encompassing diverse wetland complexgsysiographic regions

inadequate water rights, dewatering/ where godwits are common; leverage additional fugithabitat acquisition

draining due irrigation/development; through mutual benefits to Northern Pintail, Gre&smirie-Chickens, Sharp-

selenium contamination, botulism, tailed Grouse, Ferruginous Hawk, Sprague’s Pigigginut-collared

contamination from agricultural runoff, Longspur, Baird's Sparrow; purchase lands and canaatland/grassland

sedimentation. restoration where extirpations of small/isolate@ydations are likely; protect
current water rights and coordinate region-widatstyies for changing
legislative/policy-based actions to secure add#tiavater rights for staging
sites. Research/Inventory/Monitoring: determine factors limiting breeding
populations, evaluate habitat management/restarafitions and effects of
contaminants/disease in uplands/wetlands, deterexitent of genetic
differentiation among subpopulations, conduct digd inventory of all
temporary/seasonal/semi-permanent wetlands in@i@anada.Education:
conduct community awareness-raising workshopsdmpte native
grassland/wetland conservation, inform landownbmitincentive programs
educate landowners on income-producing alternatwesative habitat, garne
support of land trusts/birdwatchers/ nature coret@m organizations,
encourage general public to purchase Duck Stampside habitat-
management training for resource managers.

U.S.---Alaska Small population size/probability of Habitat Protection, Management, Restoration designate entire area used

extinction, lack of knowledge about overallbreeding, foraging, staging Marbled Godwits asquigd, and identify/protec

ecology, lack of monitoring, effects of
oil/gas extraction/transport (spills), potent

large-scale mining projects, altered predatgrotocol/increase research funds for determiniegpibpulation’s

communities. Yakutat Foreland: oil spills.

this population’s wintering sites; ensure ongoiwugleation/improvement/
alpdating of oil spill plansResearch/Inventory/Monitoring: improved

ecology/status; implement a reliable survey to meitee extent of godwit
harvest. Education: educate subsistence hunters on godwit identibicat

Canada---James
Bay

Small population size, lack of information
on migratory connectivity/dispersal, no
monitoring program, habitat loss from

Research/Inventory/Monitoring: improve population estimate, implement
long-term population trend monitoring, determinstirgy productivity/
survivorship/limiting factors; use marker-based moels (satellite radios, colg

global climate change, increasing goose

bands, isotopes) to quantitatively assess halstdauailability, determine
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Region Principal Threats Priority Actions Needed
populations, subsistence harvest. dispersal catyabdlentify/protect important stopover/winterisges; assess
impacts of increasing Snow/Canada goose populatitetermine population
genetics; implement a reliable survey to determextent of godwit harvest
Education: educate subsistence hunters on godwit ideniificat
U.S.— Dewatering, inadequate water rights, Habitat Protection, Management, Restoration complete the Great Salt

Intermountain
West

contaminants including selenium/boron/
arsenic/heavy metals, by-products of
mineral extraction, rising salinity levels,
lack of interagency regional planning and
integrated management for determining
water-use, swings in salinity levels,
sedimentation, collisions with
powerlines/fences/other infrastructures,
botulism, mosquito control, avian cholera
sewage flows, shifts in agriculture/land
use/conversion to crops that require less
water, housing development/increased
recreation.

Lake Shorebird Management Plan, secure additioatdrwights/access;
initiate campaign/legislative process to develsmall reservoir on Bear
River for increasing water available to Bear RivMegratory Bird Refuge;
complete a full evaluation of/plan for water uséhia Imperial Valley,
encourage the viability of rice farming, conductiéidnal restoration/water
quality improvement for the Salton Sea and surroyntndscape.
Research/Inventory/Monitoring: develop practical protocol/ tools for
assessing population status/trends; use appliednasto evaluate improve
wetland management/best management practices davitgo including ideal
water depth, draw-down schedules, wetland typersiitye effects of human
disturbance; continue modeling efforts to provigledscape-scale conservati
planning/implementation within Imperial Valley.

U.S.—Central
Plains

Inadequate water supplies, sedimentation
invasions of phragmites/cattails.

,Habitat Protection, Management, Restoration garneradditional
funds/personnel for maintaining godwit habitat-p@sally control of cattails

flow to the Arkansas River and Walnut Creek.

U.S.—Northern
Pacific Coast

Invasion of spartina, exotic/invasive
invertebrates (European green crab and 1
monitoring program), oil spills, human
activity, damage to or removal of the roos
structures.

Habitat Protection, Management, Restoration enhance site protection if

1gesearch determines that this region harbors Alagkaeding godwits;
continue funding/work for spartina control; evakfapdate regional oil spill

t contingency plansResearch/Inventory/Monitoring: determine whether
godwits in the region are from the Alaska populgtidetermine impacts of
invasive/exotic species---especially European goeab. Education:
maintain/enhance human-godwit coexistence in WallBpy, educate local
public as to godwit’'s watchable wildlife value, encage wildlife tourists to
promote godwit protection via patronage of locafechants and mentioning t
merchants that godwits are purpose of visit.

and phragmites; legislation and policies necesaimestoring adequate base

U.S.—Southern
Pacific Region

Habitat loss/degradation due to residentig
and industrial development, contaminatio

| Habitat Protection, Management, Restorationimmediate funding for
neasement programs, Land Trusts, and others, t@oanseasonally flooded

from non-point/known sources,

agricultural lands and grazed pastures within pnityi of important godwit
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Region

Principal Threats

Priority Actions Needed

contaminant/sediment runoff from
agriculture, invasive species, mariculture
activities, disturbance from recreational
activities (boating, fishing, personal
watercraft, claming), diminishing supplies
of fresh water for wetlands, oil spills,
spartina and European beach grass,
European green crabs, Canada geese,
invasive isopod$phaeromap.), warm-
water discharges from power plants,
powerlines across wetlands, increasing Ig
of livestock pastures and seasonally floog
agricultural areas.

sites; intensify invasive species control efforsspecially spartina,
phragmites, European green crab, invasive isopmfserve/protect
seasonally flooded pastures/grazed grasslandstadfensed as godwit
roosts/alternative habitats during storms; protéet from recreation-based
disturbance; include a wildlife management compoirethe management
plan for Lawson's Landing Campground at TomalestBayrotect the godwit
roosting area on that sitResearch/Inventory/Monitoring: evaluate relative
importance of nearby seasonally flooded agricultiarsds/grazed pastures fg
godwits; evaluate effects of mariculture and mereniming (Tomales Bay),
invasive invertebrates, sedimentation; determinethdr/which sites host

sgodwits from the Alaska populatiofEducation: increase efforts to diminish
e@creation-based disturbance; implement educatiogram at Tomales Bay
(campground areas especially) to diminish effettlisiurbance due to
boating.

México—Pacific
& Gulf of
California

Habitat loss and/or degradation due to
mariculture and dams, land and water
pollution from agricultural activities,
tourism/development of coastal resorts,
residential development, human
disturbance, saltworks, utility developmer
agricultural development and decreased
salinities in brackish wetlands, invasions
vegetation in wetlands, dewatering.

Habitat Protection, Management, Restoration establish protection for key
sites on Baja California Peninsula (especially Baéban Quintin, Bahia
Magdalena); develop/provide funding through PRONARRJfor conservation
easements with ejidotarios on lands surroundingptapt godwit sites;
implement conservation plans at sites that have flespecially Marismas
tNacionales), develop plans for sites that stillchéreem and ensure that
shorebird conservation is added to existing/fuplams (Ojo de Liebre-
piGuerrero Negro, Laguna San Ignacio, Rio ColoradteReestore habitat at
Sinaloa/Nayarit sites where agriculture/water ngrivave degraded/destroye
habitat. Research/Inventory/Monitoring: develop/implement adequate
monitoring/research programs to assess godwit papaol
status/trends/distributions/habitat use---espgciaiportant at largest sites
(Ojo de Liebre-Guerrero Negro, Laguna San Igndrio,Colorado Delta,
Bahia San Quintin, Bahia Magdalena, Marismas Nates) Bahia Santa
Maria); determine threat posed by agricultural ipgsts, sewage, mariculture
and mariculture dams£Education: nominate Ensenada Pabellones and
Huizache-Caimanero as WNSRN and/or RAMSAR sitescatd local pubic
in Sinaloa/Nayarit to increase public awarenesstefimportance to
shorebirds, ecosystem function/ sustainabilityazstal wetlands that sustair
shorebirds and people, better stewardship of doastéands; target the

tourism industry in both Baja California and Sirsayarit to raise
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Region Principal Threats Priority Actions Needed
awareness of site importance and diminish distudéwabitat destruction.
Us. & Residential, resort, and industrial Habitat Protection, Management, Restoration acquire funding/protection

México—Gulf
of Mexico Coast

development; recreation-based disturban
unleashed dogs and boaters entering

céor important sites and surrounding habitats frawedopment/human
disturbance, boating, dogs; habitat protection neewst immediate at

—

(including protected areas; petroleum/chemical spills Lanarck Reef and in the Rockport area; consenaépt freshwater
Louisiana & non-point source pollution from industry/ | sources/inflows to estuaries through acquisitigiglation/ policy;
Florida) agriculture, oil/gas and groundwater develop/evaluate/update regional oil/chemical suifitingency plans;
extraction causing subsidence of estuary | implement additional or longer closures over gneateas and law
habitats; dewatering of rivers and wetlandsenforcement to keep pedestrians/ boaters/dogsf pubtected areas especially
causing loss of freshwater habitats and | at Honeymoon Island, Caxambas Pass, Cape Romano.
saltwater intrusion in estuaries; large-scaleResearch/Inventory/Monitoring: conduct region-wide inventory/ monitorin
fisheries, shrimp farming/effluent/toxic genetics or isotope/color-banding work, and a studynigratory connectivity
algal blooms; beach modification , potentialo determine status of the region’s godwits; detieenmpacts of feral hogs o
feral hogs; lack of information about godwit habitats; evaluate effects of beach modificaon godwits at Point
distribution/numbers. Pinellas and Shell KeyEducation: implement public education programs to
improve compliance with closure areas, target dpesaf watercraft, tour
operators, boat-rental operations; erect ‘birdAftlig’ closure fencing, signage.
US.— Harvest of horseshoe crab eggs/other Habitat Protection, Management, Restoration ameliorate recreation-based
Southeastern changes in prey base due to pollution, disturbance, including boating, crabbing, pedestiiaffic, unleashed dogs, at

Coastal Plains

wetland degradation due to industrial/
agricultural sources/petroleum spills/
fertilizer runoff/pet excrement,
development, recreation, tourism, invasiv
species, development of wind energy.

important foraging and roosting sites; reduce draippermits for important
sites. Research/ Inventory/Monitoring: assess effects of region-wide
declines in important prey bases, especially hbesesrab eggs, due to

e harvest activities and pollution; conduct inventanonitoring (including
aerial surveys) and genetics/isotope/color-bandiok to assess population
status/distribution/migratory connectivity of tregron’s godwits; take
opportunities to research effects of closures awgtdbehavior/habitat use.
Education: educate local public on deleterious effects dilieer/pet
excrement contamination at coastal/delta/upstreges. s
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APPENDIX 4. List of, and contact information for, Marbled @uat contacts and potential future collaborators.

Name Title Affiliation Location Phone E-mail
Abraham, Waterfowl & Ontario Ministry of Natural Peterborough, 705-755-1547; | ken.abraham@mnr.gov.on.ca
Ken Wetlands Scientist | Resources Ontario 705-336-2987

(summer field)
Bailey, Biologist Nisqually NWR Complex (incl. Olympia, 360-753-9467 arian_bailey@fws.gov
Marian Gray’s Harbor) Washington
Banda, Coordinator Pronatura A.C. Noreste Matamoros, 868-819-5592 abanda@pronaturane.org
Alfonso Tamaulipas
Bass, Sonny Chief Scientist Everglades Nationak Par Florida 305-242-7833 sonny_bass@nps.gov
Berlanga, Biologist Coordinador México-NABCI México, D.F. (b85-5528- hberlang@xolo.conabio.gob.mx
Humberto 9125
Beyersbergen| Wildlife Biologist Canadian Wildlife Service, Edmonton, Alberta| 780-951-8670 gerard.beyersbergen@ec.gc.cq
Gerry Environment Canada
Blacklock, Scientist Coastal Bend Bays and Estuaries | Corpus Christi, 361-885-6247 geneb@cbbep.org
Gene Program Texas

Braem, Sally

Environmental
Specialist

Honeymoon Island State Park

Tampa, Florida

7278883

sally.braem@dep.state.fl.us

Buchanan, Diversity Biologist Washington Deparatment of F&h | Washington 360-902-2697 buchajbb@dfw.wa.gov
Joe Wildlife
Cameron, Waterbird Biologist North Carolina Wildlife Resoes Stella, North 910-325-3602 camerons@coastalnet.com
Susan Commission Carolina
Carmona, Professor Universidad Auténoma de Baja La Paz, Baja (52) 612-1280- | beauty@uabcs.mx
Roberto California Sur California Sur 775
Carrera, Biologist Ducks Unlimited de México Nuevo Ledn, (52) 81-8335- | ecarrera@dumac.org
Eduardo México 1212
Carter, Mike | Coordinator Playa Lakes Joint Venture Lafayette, 303-926-0777 mike.carter@pljv.org
Colorado
Chappell, Vegetation Ecologist| Washington Natural Heritage Olympia, 360-902-1671 chris.chappell@wadnr.gov
Chris Program, Department of Natural Washington
Resources
Collins, Brian | Biologist San Diego National WildlifRefuge | Chula Vista, 619-691-1262 brian_collins@fws.gov
Complex California

Dale, Brenda

Wildlife Biologist

Canadian WildlifeeBrice,
Environment Canada

Edmonton, Alberta

780-951-8686

brenda.dale@ec.gc.ca

Davis, Steve

Research Biologist

Canadian Wildlgevie,

Regina,

306-780-5342

stephen.davis@ec.gc.ca
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Name Title Affiliation Location Phone E-mail

Environment Canada Saskatchewan
Demarest, Nongame Migratory | Region 4 U.S. Fish and Wildlife Atlanta, Georgia 404-679-7371 dean_demarest@fws.go
Dean Bird Coordinator Service
Devries, Jim Regional Research | Ducks Unlimited Canada Winnipeg, 204-467-3000 j_devries@ducks.ca

Biologist Manitoba
Dias, Nathan | Executive Director Cape Romain Bircé&hatory McClellanville, 843-607-0105 crbo@dmzs.com
South Carolina

Dickson, H. | Chief Northern & Prairie Region, North | Edmonton, Alberta] 780- 951 8851 loney.dickson@ec.gc.ca
Loney American Bird Conservation

Initiative
Dixson, Cami| Biologist U.S. Fish & Wildlife ServicBevil's | Devil's Lake, 701-662-8611 x| cami_dixson@fws.gov

Lake Wetland Management District| North Dakota 334
Douglass, Nongame Wildlife Southwest Region, Florida Fish & | Lakeland, Florida 863-648-3203 nancy.douglass@MgEm
Nancy Biologist Wildlife Conservation Commission
Duncan, Director Western Hemisphere Shorebird Portland, Maine 207-871-9295 cduncan@manomet.org
Charles Reserve Network
Elliott, Lee Ecologist The Nature Conservancy Samohio, Texay 210-224-8774 lelliott@tnc.org
Estrada, Biologist Ducks Unlimited de México México D.F. (p25-5794- aestrada@dumac.org
Aurea 7082
Farmer, Research Wildlife U.S.Geological Survey Fort Collins| Ft. Collins, 970-226-9410 adrian_farmer@usgs.gov
Adrian Biologist Science Center Colorado
Fellows, Biologist Region 6 U.S. Fish & Wildlife Denver Colorado 303-236-4417 suzanne_fellows@fws.go
Suzanne Service
Fernandez, Biologist Manomet Center for Conservation | Manomet, 508-224-6521 gfernandez@manomet.org
Guillermo Science Massachusetts
Fields, Wildlife Biologist Benton Lake NWR Great Falls, 406-727-7400 | vanessa_fields@fws.gov
Vanessa Montana X219
Gelvin- Nongame Wildlife Minnesota Department of Natural | New Ulm, 507-359-6033 lisa.gelvin-
Innvaer, Lisa | Specialist Resources, Southern Region Minnesota innvaer@dnr.state.mn.us
Gill, Robert Research Wildlife U.S. Geological Survey Alaska Anchorage, Alaskal 907-786-3514 robert_gill@usgs.gov

Biologist Science Center

Granfors, Scientist HAPET U.S. Fish & Wildlife Service Fergtalls, 218-736-0665 diane_granfors@fws.gov
Diane Minnesota
Granillo, Region 2 Refuge U.S. Fish & Wildlife Service Albuquerque, New| 505-248-6818 kathy granillo@fws.gov
Kathy Biologist Division of Refuges Mexico
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Grant, Todd Biologist J. Clark Salyer NWR North D&k 701-768-2548 todd_grant@fws.gov
Gratto- Research Scientist Canadian Wildlife Service, Saskatoon, 306-975-6128; | cheri.gratto-trevor@ec.gc.ca
Trevor, Cheri Environment Canada Saskatchewan (field) 306-854-
4779

Guyn, Karla Biologist Prairie Region Conservation Winnipeg, 204-467-3000 k_guyn@ducks.ca

Program, Ducks Unlimited Canada| Manitoba
Hands, Helen| Wildlife Biologist Cheyenne Bottoms \AM Kansas 620-793-3066; | helenh@wp.state.ks.us

620-791-7884

Howe, Bill Nongame Migratory | Region 2 U.S. Fish & Wildlife Albuquerque, New| 505-248-6875 bill_howe @fws.gov
Bird Coordinator Service Mexico
Hunter, Refuge Biologist Region 4 U.S. Fish & Wildlife Atlanta, Georgia 404-679-7130 chuck_hunter@fws.gov
Chuck Service Division of Refuges
King, Wayne | Refuge Biologist Region 6 U.S. Fish &ldife Denver, Colorado 303-236-8145 | wayne j_king@fws.gov

Service Division of Refuges

x-610

Knauer, Dean

Refuge Manager

Upper Sourris River NWR

North Dakota

701-468-5467

dean_knauer@fws.gov

Knutsen, Biologist Long Lake NWR North Dakota 701-387-4397| gregg_knutsen@fws.gov
Gregg x11

Lanctot, Shorebird Region 7 Migratory Bird Office U.S.| Anchorage, Alaskal 907-786-3609 richard_lanctot@fws.gov
Richard Coordinator Fish & Wildlife Service

Lewis, Steve

Nongame Migratory

Bird Coordinator

Region 3 U.S. Fish & Wildlife
Service

Ft. Snelling,
Minnesota

612-713-5473

steve | lewis@fws.gov

Lively, Carol | Coordinator Prairie Pothole Joint Vigme Denver, Colorado 303-236-4412 carol_lively@fyov
Madden, Beth| Biologist Medicine Lake NWR Montana 064789-2305 | elizabeth_madden@fws.gov
x109

Martin, Ron Regional Editor NORTHERN GREAT PLAINS, Minot, North 701-852-0525 jrmartin@ndak.net

North American Birds Dakota
Melcher, Wildlife Biologist U.S. Geological Survey; Birds & Ft. Collins, 970-226-9470; | cynthia_melcher@usgs.gov;
Cynthia Words Consulting Colorado 970-484-8373 | birdswords@yahoo.com
Mesta, Roberf Coordinator Sonoran Joint Venture sdncArizona 520-882-0047 robert_mesta@fws.gov
Murphy, Refuge Manager Lostwood NWR North Dakota 701-8432 bob_murphy@fws.gov
Robert

Naugle, Dave

Professor

Forestry Department, Unityeo$
Montana

Missoula, Montanal

406-243-5364

dnaugle@forestry.umt.edu

Neel, Larry Staff Specialist Wildlife Diversity Beau, Nevada | Carson, Nevada 775-688-1525 neel@ndow.org
Department of Wildlife
Newstead, Scientist Coastal Bend Bays and Estuarie§ Corpus Christi, 361-885-6203 dnewstead@cbbep.org
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David Program Texas
Niemuth, Scientist HAPET, U.S. Fish & Wildlife Bismarck, North 701-355-8542 neal_niemuth@fws.gov
Neal Service Dakota
Nol, Erica Professor Biology Department, Trent Peterborough, 705-748-1011 x| enol@trentu.ca
University Ontario 1640
Olson, Biologist Bear River Migratory Bird Refuge Brighatdtah 435-723-5887 | bridget olson@fws.gov
Bridget x13
Palacios- Biologist CICESE-La Paz, PRONATURA Direccion de (52) 612-121- | epalacio@cicese.mx
Castro, A.C. Noroeste Conservacion Bajal 3031 x111
Eduardo California Sur
Paul, Don Coordinator Great Basin Bird Conservation Mountain Green, | 801-876-3715 avocet@qgwest.net
Region Utah
Pardo, Coordinator Upper Mississippi Valley /Great Ft. Snelling, 612-713-5433 barbara pardo@fws.gov
Barbara Lakes Region Join Venture Minnesota
Paveglio, Refuge Biologist Region 1 U.S. Fish & Wildlife Vancouver, 360-604-2558 fred_paveglio@fws.gov
Fred Service Washington
Penney Senior Environmental Pinellas County Biological Field Tarpon Springs, 727-453-6931 ksommers@pinellascounty.org
Sommers, Specialist Station at Brooker Reserve Florida
Kristen
Reagan, Stevg¢ Biologist Southwest Louisiana NWR flex | Louisiana 337-598-2216 steve reagan@fws.gov
Russell, Bob | Biologist Region 3 Migratory BirdsSkate Ft. Snelling, 612-713-5437 robert_russell@fws.gov
Programs, U.S. Fish & Wildlife Minnesota
Service
Ryan, Mark Associate Professor Wildlife Dept. Umsity of Columbia, 573-882-9425 ryanmr@missouri.edu
Missouri-Columbia Missouri
Sanders, Wildlife Biologist South Carolina Department of McClellanville, 843-520-0961 sandersf@dnr.sc.gov
Felicia Natural Resources South Carolina
Savage, Biologist Alaska Peninsula NWR Alaska 907-246-120% susan_savage@fws.gov
Susan
Scherr, Biologist Arrowwood NWR North Dakota 701-285-3341| paulette scherr@fws.gov
Paulette
Smith, Alan Biologist Canadian Wildlife Service, Saskatoon, 306-975-4087 alan.smith@ec.gc.ca
Environment Canada Saskatchewan
Smith, Nongame Wildlife Panhandle Region, Florida Fish & | Panama City, 850-265-3676 bradley.smith@myfwc.com
Bradley Biologist Wildlife Conservation Commission | Florida
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Stephens, Scientist Ducks Unlimited Bismarck, North | 701-355-3542 sstephens@ducks.org
Scott Dakota

Stinson, Chad

Wildlife Biologist

Aransas NWR

Texas

361-286-3559

chad_stinson@fws.gov

Svingen, Dan

Biologist

Region 1 U.S. Forest Service

Bismarck, North
Dakota

701-250-4443
x107

dsvingen@fs.fed.us

Takekawa, Research Wildlife U.S. Geological Survey, San Vallejo, California | 707-562-2000 john_y takekawa@sgov
John Biologist Francisco Bay Estuary Field Statiorn
Taylor, Jan Biologist Great Bay NWR Newington, New| 603-431-5581 jan_taylor@fws.gov

Hampshire

Thomas, Sue

Asst. Nongame
Migratory Bird
Coordinator

Region 1 U.S. Fish & Wildlife
Service

Portland, Oregon

503-231-6164

sue_thomas@fws.gov

Tibbitts, Lee | Biologist U.S. Geological Survey, ska Anchorage, Alaska] 907-786-3340 lee_tibbitts@usgs.gov
Science Center

Tompkins, Refuge Manager Devil’s Lake NWR Complex (incl.| North Dakota 701-6628611 kurt_tompkins@fws.gov

Kurt Kelly’s Slough)

Tribby, Kathy | Biologist Bowdoin NWR Montana 406462863 kathy tribby@fws.gov

x221
VanStappen, | Resource Apostle Islands National Lakeshoré] Wisconsin 719-3398 julie_van_stappen@nps.gov
Julie Management x211
Supervisor

Vega-Picos, | Biologist PRONATURA A.C. Noroeste, Sinaloa (52) 667-759- | xicovega@itesm.mx

Xicoténcatl Direccién de Conservacion 1616

Walker, Regional Biologist— | Ducks Unlimited Great Plains Bismarck, North 701-355-3597 jwalker@ducks.org

Johann Research Regional Office Dakota

Warnock, Co-Director Wetlands Ecology Division, PRBO| Stinson Beach. 415-868-0371 | nwarnock@prbo.org

Nils Conservation Science California x 308

Wilson, Barry | Coordinator Gulf Coast Joint Venture Lafayette, 337-226-8815 barry wilson@usgs.gov

Louisiana

Wilson, Biologist Mid-Coast Texas NWR System Angleton, Texa | 979-849-6062 jennifer_k_wilson@fws.gov

Jennifer

Winn, Brad Senior Wildlife Georgia Wildlife Resources Division  Brunswick, 912-264-7218 brad_winn@dnr.state.ga.us
Biologist Georgia

Yager, Refuge Biologist Region 3, U.S. Fish and Wildlife | Ft. Snelling, 612-713-5365 timothy yager@fws.gov

Timothy Service, Division of Refuges Minnesota
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Zambrano, Nongame Wildlife South Region, Florida Fish & West Palm Beach,| 561-625-5122 | ricardo.zambrano@myfwc.com
Ricardo Biologist Wildlife Conservation Commission | Florida x146

Zdravkovic, Field Director Coastal Bird Conservation Program, 508-942-8347 mzdravkovic@audubon.org
Margo National Audubon Society
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