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Chapter 3

Introduction

Natural Landscape
Setting

Landscape Formation

Thischapter describesthe physical, cultura, socioeconomic, administrative, and
biological resourcesof therefuge environment. It relatesthose resourcesto our
refuge goal sand key management i ssues, and provides context for our manage-
ment direction, which we present in chapter 4.

Our Southern New England—New York Bight Coastal EcosystemsProgramin
Charlestown, Rhodeldand, published thefollowing information on physi-
ographic provincesand habitat complexesin “ Significant Habitatsand Habitat
Complexesof the Hudson River/New York Bight Watershed” (USFWS 1997).
Therefugeliesinthe northern section of that watershed (mapl-1).

Thewatershedisarich and varied regiona physical |landscape containing a
number of distinctive geomorphic provincesand sections. Itsvariety resultsfrom
several concurrent and successiond events: the combination of complex
bedrock and surficial geology and recent glacid history inthe northern half of
theregion; historic mountai n-building and land-uplifting forces, and thedynamic
processes of erosion, sedimentation, and chemica and physical weathering
acting onrocksof varying hardness. Such extraordinary physiographic diversity
and geological complexity, together with climatic and historical events, contrib-
uted directly totheregion’sremarkablebiologica diversity and thecurrent
distribution patternsof itsfaunaand flora

Oneof themogt interesting, significant factorsin shaping themodern landscape
of much of thewatershed and, indeed, much of North America, hasbeenthe
work of glaciersand the continental ice sheet during the most recent glacia
period, the Pleistocene Epoch. Although the Plei stocene began morethana
millionyearsago, and was characterized by aseriesof at |east four mgjor glacia
advances(glacia stages) and retreats (interglacid stages), itslast glacia stage,
theWisconsin, hasmost profoundly influenced the landscape of the northern
section of thisregion. TheWisconsin glacier, which began between 70,000 and
100,000 years ago, retreated from thisregion between 10,000 and 15,000
yearsago. That processyiel ded the two sections of thewatershed; the northern,
glaciated portion, which includestherefuge, and the southern, unglaciated
portion. Measurably, observably distinct, their landscapesand biotacontrast
markedly with each other and with thewatershed.

During the height of glaciation, the northern section of thewatershed was
covered by anice sheet upto 1.6 kilometers (1.0 mile) thick, althoughiits
thickness considerably diminished along itsmarginsand eastern portions. Over
theentireglaciated portion of thewatershed, alayer of unsorted and unconsoli-
dated glacial debrisand glacid till, ranging from clay particlesto huge boulders,
was deposited directly onthelandscape by the advancing glacier.

AstheWisconsinglacia front retreated in responseto awarming global climate,
theglacier [eft many smaller recessond morainesand other distinctiveglacia
landforms, (e.g., kames, kettles, eskers, and drumlins) acrossthelandscape

3-2 Shawangunk Grasslands National Wildlife Refuge



Physiographic
Provinces and Habitat
Complexes

Air Quality

Natural Landscape Setting

north of thetermina moraine. Meltwater from themelting ice sheet, in associa-
tionwiththe moraines, created severa largeglacia lakesinthewatershed. The
most prominent lakesare Glacial Lake Passaic, Glacia Lake Hackensack,
Glacid LakeHudson, and Glacia LakeAlbany. Thoselakeslasted for thou-
sandsof years, and their remnantsarevisibletoday intheform of lakeshore
sand and dune deposits and basins of deep marsh peat and lake sediments. In
additionto thoselargelakes, many smaller [akesand wetlands north of the
termina moraineasowereformed from preglacia streamsblocked by glacial
deposits, or were excavated into the bedrock by theice.

Phys ographic provinces and habitat complexesinthewatershed aredelinested
based on the combination of landscape features (geol ogy, landforms, topogra:
phy, atitude, relief, geologic and glacial history, and hydrology) and associated
biologica communitiesand speciespopulations. The provinceservesasthe
primary hierarchica landscape unit withinwhichthevariousindividua habitat
complexesare grouped and described.

Therefugeliesinthe Shawangunk Valley Habitat Complex whichisasubdivi-
sion of theAppalachian Ridgeand Valey physiographic province. Thevalleyis
broad and gently rolling, with open fieldsdevoted to agriculture. The Shawangunk
Ridgeformsthewestern boundary, whilethe much lower Hoagerburg Ridge
formsthe eastern boundary.

A prominent featurein thishabitat complex isthe Shawangunk Kill. It originates
inthetown of Greenvilleand flowsnortheast, paralle to the Shawangunk Ridge
for much of itslength, beforeturning east and joining the Wl lkill River; itstotal
lengthisabout 56 kilometers (35 miles). TheKill drainsawatershed of about
380 sguarekilometers (147 squaremiles). Downstream of PineBush, ithasa
gentlegradient, dropping an average of about 1.9 metersper kilometer (10 feet

per mile).

Nationa Ambient Air Quaity Standardsmonitor six typesof air pollutants
(carbon monoxide, nitrogen dioxide, 0zone, lead, parti cul ate matter, and sulfur
dioxide) knownto affect visibility, acid deposition, and human, animal or plant
hedlth. Five of those pollutantsfactor into the EPA’s Pollutant Standards I ndex,
adaily measureproviding an overal rating of air quality (good, moderate,
unhealthful, very unhedthful, or hazardous). Theair quality ratingin Ulster
County was good or moderate throughout 2002 (http: /Aww.epa.gov/air/data).
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Cultural Resources Before European settlement, thisareawas popul ated by the Munsee branch of
the Lenape (Delaware) people, who occupied the upper Delaware Valley, the
adjacent Catskill foothills, and most of what isnow the state of New York south
of the Catskills, aswell asnorthern New Jersey (Kraft 2001). The
Waronawanka (Waranawankong), known to history asthe Esopus|Indians,
werethe Munseetribe present in the region of the Shawangunk Grassands
Refuge. They inhabited the Rondout-Wallkill Valeys'Shawangunk Mountain
region southward to their boundary with theMurderer’sKill Indians (Moodna
Creek, near Cornwall) and southwestward along the Shawangunksto their
border with the Minisink tribe, near where present Interstate 84 crossesthe
ridgein western Orange County (Fried 2005).

Prehistoric Resources The Esopusgrew maize and afew other crops, in addition to hunting, fishing
and gathering. Their first contact with Europeanswaswith Henry Hudsonin
1609. Fur trading by the Dutch took place along the Hudson River during the
yearsthat followed, and thefirst permanent settlersarrived at Fort Orange
(Albany) and New Amsterdam (Manhattan) inthemid-1620s. Themouth of
the Rondout Creek wasrecognized very early asagood placeto transfer
goodsbetween large sailing vesselsand smaller boats, sincetheriver was
relatively shallow abovethe point.

Historic Land Uses In 1652-53, settlers moved south from the Fort Orange areato whereabendin
the Esopus Creek bringsit within threemiles of the Rondout’ smouth. Thus
began the Dutch settlement known as Esopus or Groote Esopus (also
“Wildwyck”) and later asKingston. The settlersfarmed the Esopusflood plain
using the Rondout astheir harbor. Disputesand incidentsof violence soon
erupted, culminating in two wars, in 1659-60 and 1663-64 (Fried 1975). A
number of Indian tribes served as mediators between the Esopus and the Dutch
during the EsopusWars, including not only nearby tribes such asthe M ohicans
and Wappingers, but also the M ohawks, Senecas and Hackensack Indians,
whose proximity to the mgjor Dutch settlementsat Fort Orangeand New
Amsterdam made them useful to both sides (Fried 1975). 1n 1664, apeace
treaty ended thefinal conflict with the now impoverished Esopusindians. Later
thesameyear, the Dutch lost their North American coloniesto the English. By
1684, the Esopustribe had sold most of their ancestral landsto the colonies,
though many Indians continued living on portionsof theland until settlers
actually took possession during succeeding decades. The L enape population
had been ravaged not only by war, but by European diseasesfor which they
had no natural immunity. Thelast known saleof land by an Esopusindianin
Ulster County occurredin 1770 (Fried 2005).

Therefugeitsalf liesclosetotwo sitesof great historicinterest; only amiletothe
west, the Esopustribe had amajor village on the Shawangunk Kill that wasthe
sceneof adramatic battle and rescue of prisonersby Dutch forcesin 1663,
during the Second EsopusWar. Two milesnorthwest of therefuge, Gertrude
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Cultural Resources

Bruynand her threeyoung children becamethefirst people of European
ancestry to settle on the Shawangunk Kill, sometime between 1682 and 1686.
Bruyn’sdeed from the EsopusIndiansin 1682 containsthe earliest referenceto
the name Shawangunk (Fried 2005).

Inthelate seventeenth and early elghteenth centuries, settlement spread rapidly
through thevalleysof theWallkill and Shawangunk Kill. During the Frenchand
Indian War, there were some M unseeraids on European settlementswest of the
Wallkill River. Someresidentsmoved east, back toward the Hudson, and four
blockhouseswerebuilt by the English onthe Delaware River (Snell 188 and
Headley 1908 in Maymon et al. 2002). During the French and Indian War, the
western Delaware, including someMunsee, sided with the French. Peace
settlementsresulted in their subjugation to the Iroquoisand Iroquoissale of their
land to Europeans. The Munsee moved west, first to Ohio, then Indiana,
Kansas, Oklahoma, Wisconsin and Canada. Federally recognized tribeswhich
may contain Munsee descendantsare:

m Stockbridge-Munsee Community of Wisconsin

m DedawareTribeof Indians

Henry Hudson’svoyage of 1609 had occurred during thetermina stage of the
L ate Woodland period of Lenape culture. Thedispersed, semi-permanent
human landscape that Hudson saw drastically changed inthe next three
centuriesthrough warfare, permanent nucl eated settlement, agriculture, industry,
mining, transportation and the damming of the Hudson and itstributaries.

From 1790 to 1816, farming on moderate sized tracts produced wheat and
other small grains, cheese, butter, wool, liquor, livestock, and maple syrup.
About 1800, road constructionimproved. One of the greatest impactson the
landscape of theWallkill River Valley took placein 1804: thefirst attempt to
draintheriver by ditching itsbanks. Threeyearslater, the attempt to remove
limestonefrom theriverbed began. Roughly two decades|ater, the Cheechunk
Canal washuilt to drain the upstream portion of theWallkill, becausevalley
farmerswanted to create alandscape more suitablefor agriculturefrom the
unproductive, swampy areaknown asthe” Drowned lands.”

Although these projectsmade available some of the most productive agricultural
landsin New York State, the stagnant watersthat resulted created health risks.
Farther downstream, major damson theriver at Montgomery, Walden and
Wallkill created waterpower for thelocal industry. Whentheriverisvery low,
evidenceof anoldwooden damisstill visbleat Galeville, just beyond the east
boundary of therefuge. Thisdam wasreportedly destroyed by icein 1883. An
1880 account indicatesthe haml et of Galeville contained “ aMethodist church, a
hotel, aschool-house, agrist-mill, asaw-mill, an axe-helve and spoke-factory, a
wagon- and blacksmith-shop,” whilefiveyearsearlier, amap had showna
“store& P.O.” aswell (Sylvester 1880; Beers 1875). On the Shawangunk
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Kill, adamwasbuilt at Tuthilltown, four milesnorth of therefuge, wherea
historic eighteenth century mill still operatestoday using waterpower.

Sheep raising and wool manufacturing becomeimportant during theearly
decades of the nineteenth century (Maymon et al. 2002). After the Civil War,
theWallkill Valley Railroad changed not only thelandscape and settlement
patterns but a so agricultural practicesof theregion. From 1868 to 1872, the
new railway waslaid down along thevalley to Kingston from Montgomery in
Orange County, whereit linked to the Erie Railway and thusto the great
markets of the New York metropolitan area (M abee
1995). Thisspurredthelivestock and, particularly,
thedairy industry. Thetownshipsof Shawangunk and
Gardiner becameacenter for dairy farming, away of
lifethat remained dominant well into the second half
of thetwentieth century.

Meanwhile, popul ation and commerce gravitated to
locationsalongtherail corridor; the hamlet of
Gardiner sprang up whereonly fieldshad existed, and
Walkill increased Sgnificantly in Szeand importance.
Older mill-hamletssuchasTuthilltownand Gaeville
now begantheir decline. Finally, theautomobile
played avita rolein development patterns, stimulating
the construction of hard-surfaced roadsinthevalley.
With vastly enhanced mohility, commercia growth

An airport, constructed during the 1940's, is one of the became concentrated in regiona population centers
many significant land use changes in the refuge’s history.  sych asNew Paltz and Walden and, especially,

USFWS photo

Socioeconomic
Setting

Demographics

Industry

Newburgh, Kingston, Poughkeepsieand
Middletown, whilemany of thesmaller hamletslost mostif not al of their places
of business. Therecent past of therefuge hasincluded ahistory asafarmfield,
useasanairport, and aroleasatraininglocationfor U. S. Marshals.

TheWallkill Valey population hasincreased by 14.8 percent over the past
decade. Higher demand for residential devel opment inevitably followed. Hous-
ing densitieshaveincreased by 20 percent over the past 10 years, while popu-
lation densitieshaveincreased by 13.9 percent. Predictably high occupancy
rateswill increasethat trend exponentially over time. That trend doesnot
directly threaten therefuge. However, coupled with the growth of urban centers,
itwill increasethe demand on therecreational resourcesof therefuge.

Tourismisanimportant economic activity in Ulster County, and offersopportu-
nitiesfor recreationin the Catskill Mountainsand on theHudson River. The
Shawangunk Mountain range, just northwest of therefuge, isrecognized
internationally asapremier areafor rock climbing, asaglobally unique ecosys-
tem of mountaintop dwarf pine barrens, and asthe most spectacular array of
vertical cliffseast of the Rockies. Agriculturestill contributesto thelocal
economy, but hasdeclined inimportance.
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Refuge Contributions to
the Local Economy

Socioeconomic Setting

Ulster County hasapopulation of 178,028 (U.S. Census Bureau 2001). Its
retail and manufacturing sectors employ about 8,000 and 6,500 peopl e, respec-
tively. The Town of Shawangunk, whichincludestherefuge, hasapopulation of
12,022 (U.S. Census 2000). On alarger, regional perspective, theindustries
that dominatethe Wallkill River Valley arethefieldsof education, hedlth, and
socia services, closaly followed by the profession of retail trade. The shift
between the agricultura and constructionindustries has been themost notable.
Between 1990 and 2000, agriculture decreased by 2.16 percent while con-
structionincreased by 1 percent.

A national wildliferefuge providesmany benefitsto thelocal economy. These
include, but are not limited to, the benefits of open space and associated
reduced cost of community servicesand increased property tax values; rev-
enuesgenerated from therefuge revenue sharing program; and, revenuesfrom
refuge visitorswho purchase equipment, lodging, or mealsin support of their
refugeactivities.

Benefits of Open Space

The* cost of community services’ comparesthe cost per dollar of revenue
generated by residential or commercial development to that of revenueand
savingsgenerated by working land and/or an open space designation. Onthe
onehand, residential development expandsthetax base, but the costs of
increased infrastructure and public services(e.g. schoals, utilities, emergency
and and police services, etc., nearly awaysoffset any increasein tax revenue.
Onthe other hand, undevel oped land requiresfew town servicesand places
little pressure on thelocal infrastructure.

TheAmerican Farmland Trust (2002) and the Commonweal th Research Group
(1995) studied over 100 communitiesin the United Statesto evaluatethe

overdl contribution of agriculture and open spacelandswith residential, com-
mercia, and industria development. Inthe 11 New York communitiesevalu-
ated, residentia development costsa waysexceeded revenue, and working land
and open space always generated more public revenuesthan they recelved
back in public services. Another report titled “ Economic Benefits of Parksand
Open Spaces’ providesexamplesof property valuesincreasinginthevicinity of
open spaces(Trust for Public Land 1999).

Refugesa so provide val uablerecreationa opportunitiesfor local residentsand
maintainarural character important to many peoplée squdlity of life. Ecologi-
caly, refugesmaintained asnatura lands perform valuable servicesto alocal
community, such asthefiltration of pollutantsfrom soil and water, that otherwise
would haveto be provided technologically at great expense.
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Refuge Revenue Sharing

Under the Refuge Revenue Sharing Act of June 15, 1935, the Service pays
local taxing authoritiesrefuge revenue sharing payments based on the acreage
and valueof refugelandintheir jurisdiction. The paymentsare calculated inone
of threeformulas, whichever yieldsthe highest amount: three-quartersof

1 percent of the appraised value of that land, 25 percent of the grossreceipts
fromthe saleof refuge products, or 75 centsper acreof land held infeetitle.
Wereappraisethevaueof refugeland every 5 years. Until weregppraisea
newly acquired property, theformulausesthe purchaseprice.

Themoney for refuge revenue sharing payments comesfromthe sale of oil and
gasleases, timber, grazing, and other Refuge System resources, and from
congressional appropriations. Those appropriationsareintended to make up the
difference between the net receiptsin therefuge revenue sharing fund and the
total amount duetolocal taxing authorities. Theactua amount paid variesfrom
year to year, because Congressmay or may not appropriate funds sufficient for
paymentsat full entitlement.

At full entitlement, refuge revenue sharing paymentson wetland and onland
formerly assessed asfarmland sometimes exceed their redl estatetaxes; pay-
mentsat |essthan full entitlement sometimesfall short. For example, theactual
payment in 2001 and 2002 wasjust lessthan 50% of full entitlement. The Town
of Shawangunk received $2,591 inrefuge revenue sharing paymentsfromthe
Servicein 2001; $2,644 in 2002; $2,470in 2003; and $2,374 in 2004.

Revenues from Wildlife Watching

Therefugeprovidesopportunitiesfor wildlifewatching enthusastswhich dignsto

locd and statewide economic benefits. Thesebenefitsaredueto trip related

amenities, such asfood, lodging, transportation and other trip cogts, such as

eqw pment renta or publicland fees. According to the Service publication, “ 2001
v National Survey of Fishing, Hunting, and Wildlife-

Associated Recreation (USFWS 2002), atotal of

3,524,000 peopleannudly participatedinwildlifewatching

inthe State of New York: 24 percent Stateresidentsand

8 percent non-residents.

Onthenationd leve, wildlifewatching trip-rel ated expendi-
tures decreased in the decade (1991-2001) by 16 percent.
Ontheother hand, equi pment purchasesnearly doubled
from 1991 to 2001, showing a90-percent rise. Nationdly,
wildlifewatching trip-rel ated expendituresequaled atota of
$8.2hillionin 2002. Thenationd averageexpenditurefor an

Idlife watchi ng benefits local and State economies individua wildlifewatching participant was$448 annudly.

USFWS photo

Our current estimate of 5,500 annud refugevisitorswho are
primarily theretoview wildlife, potentidly contributes$257,840in expenditures
giventheestimatesinthe 2001 survey.
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New York State
Department of
Environmental
Conservation

Audubon New York

Audubon Society,
Rockland Chapter

Our Partnerships

Shawangunk Grasd ands Refuge does not have permanent staff onlocation; itis
admistrated by Wallkill River Refuge staff based out of that refuge’ sheadquar-
tersin Sussex, NJ. Appendix E presentsthe approved staffing chart and shows
theallocation of staff between therefuges. Annual operating and maintenance
funding and staff support for thetwo refuges are combined. Staffing and equip-
ment to managetherefuge adequately arelacking. Itsonly facilitiesarea
temporary trailer used for storage, akiosk and refuge entrance sign, and an
accessroad and small parking area. All equipment and staff aretransported as
needed fromWallkill River Refuge, about a 1-hour drive away.

At present and intherecent past, al of our special use permitshave beenissued
to conduct inventories and research. In 2002, weissued apermit to the Wildlife
Conservation Society to conduct amphibian and reptile surveysontherefuge. In
2004, weissued apermit to Southern Vermont Collegeto conduct vegetation
surveysand test vegetation sampling techniques. In 2005, weissued apermit to
Audubon New York to conduct breeding bird surveys. For several yearsnow,
we have permitted and cooperated in astudy on theimpact of usinginsectsas
biological control agentsfor purpleloosestrife. That research, initiated by and
funded through NY SDEC, iscoordinated by Dr. Bernd Blossey of the Depart-
ment of Natural Resources, Cornell University, in collaborationwith Victoria
Nuzzo of Natural Areas Consultants. Detailson each of these projectscan be
obtained fromtheWallkill River Refuge Headquarters.

Asaredatively new refuge, devel oping strong partnershipsiscritical to achieving
our mission. Refuge partnerships, described below, arefew at present, but very
important in helping toimplement our goalsand objectives.

We are pleased with the positive rel ationship we havewiththe NY SDEC. In
addition to participating on our planning team, they have shared dataon Fed-
eral- and State-listed speciesand other ecologically diverseareasin thegreater
Hudsonand Wallkill River Valey. They dso actively work withlocal communi-
tiestoincreasethe protection of State-listed threatened and endangered species
and important migratory bird habitat.

Thisorganization provided amajor supporting rolein theestablishment of the
refuge. Audubon New York designated theformer GalevilleAirport asan
Important Bird Areain 1998. That designation brought awvareness of thevalue
of thesitefor grassand-dependent birdsand hel ped justify itsprotection asa
refuge. Further, Audubon New York has been asteadfast supporter of our
positionthat model airplaneflying isnot compatiblewith the mission of the
Refuge System or the purposesof therefuge.

Thisorganization hashel ped securefundsfor the printing of arefugebird
brochureand other itemsthat support wildlife observation. Thisbrochureisstill
theonly publication developed specificdly for therefuge.
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Edgar A. Mearns Bird
Club

John Burroughs Natural
History Society

Wildlife Conservation
Society, Metropolitan
Conservation Alliance

Wallkill River Task Force

Volunteers and Friends
Programs

Thisclub hasactively supported the presence of therefuge and contributed a
bench, which hasfacilitated wildlife observation ontherefuge.

Thisorganization conductsannual grasdand breeding bird surveysusing stan-
dard Serviceprotocol. Thismonitoring isacritical component of our grassland
bird management program.

Thisorganization (MCA) hasidentified areas outs de therefuge of conservation
importance and has provided training opportunitiesfor local governmentsnear
therefugein bal ancing economic growth and devel opment with natural re-
sourcesprotection. Their effortshave assisted therefuge by creating positive
and more open communi cation with munici paitiesregarding natural resource
stewardship. The M CA hasal so conducted herpetol ogica surveysontherefuge
to provide moreinformation to our refuge database.

Thisgroupisabi-gate, multi-agency organization devel opedto bring moreaware-
nesstotheWallkill River. Thetask force hasproven very successful inraisngloca
andmunicipd officid awareness, increasing support for protection of theriver, and
providing opportunitiesfor the publicto accesstheriver. Ther support for theriver
hasresulted inincreased knowledgeand support for therefuge.

w

.. :'”'_‘ ‘ 2 7

Wallkill River
USFWS photo

Although small, our volunteer program at the refuge overlapsour other partner-
ships, and soonwill becomemore established. It now conssts primarily of
membersof the John BurroughsNatura History Society, who conduct bird
surveys, refuge neighbors, who monitor therefugefor problems; and, anumber of
locdl residents, who have offered to do varioustasksat therefuge. Wewould like
aFriendsGrouptoforminthefuture, but none hasbeeninitiated to date.
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Physical and Biological Resources

Decadesof disturbanceto the soilsof therefugeincludelogging, agriculture,

and the construction of an airport (Stevens 1992). L ocal residentsrecount that
itsrunwaysand taxiwayswere created by filling wetlandswith thousands of tons
of fill imported from nearby floodplainsduring the 1940s. The concreterunways
and asphalt taxiways, comprising 30 acrestotal, till exist athough they have not
been maintained and are breaking up in many places. Thetwo runways, running
perpendicular to each other, are each approximately 3,500 linear feet, and 100
feet wide. An outer perimeter taxiway extends 7,300 linear feet, and 43 feet
wide, and connectsto the runwaysvia7 connector taxiwayswhich areeach
415feet long and 43 feet wide. Theairfield pattern can beseenonMap 1-2in
Chapter 1. In addition to the runwaysand taxiways, an extensive system of
cement culvertswasingdled to drain water fromtheairfield. That drainage
system feedsinto an eroded, channeled stream. However, Stevensalso de-
scribes soilslocated farther from therunways aslessdisturbed. Only the surface
layer (A—horizon) of those soilshas been mixed. Chapter 4 describes our plans
to restoretherunwaysto more native habitats.

Perched wetlandsand wetland plant communities cover about 400 acresonthe
refuge (Stevens 1992), where high clay content in the upper soil horizons
preventsthe downward percolation of rainwater and snowmelt. Infact, the
groundwater tableismorethan 3 feet below the surface throughout much of the
refuge, where pitsand channel s between eroded earthen hummocks character-
izetheground surface. That pit and hummock topography may result from
freezing and thawing inthe saturated surfacelayer of the soil.

No Federa-listed speciesare known to inhabit therefuge. However, in August
2005 welearned from our Ecologica Service sNew York Field Officethat a
hibernaculum of 30,000 Indianabats (Myotissodalis), aFedera endangered
species, liesin Ulster County 18 milesto the northeast of therefuge. Inaddition,
thereisdocumented summer roosting by these bats nine milesto the north and
south of therefuge. Thisnew information indicatesthat therefuge could provide
potential roosting and foraging habitat for these bats sincethey appear to bein
thevicinity. Our New York Field Office provided afact sheet describing habitat
requirementsfor these speciesto help guide usin eva uating whether arefuge
project would impact potential Indianabat habitat. Some of thehighlightson
Indianabat habitat from thefact sheet include:

m They typicaly hibernatein cavesand minesduring thewinter and roost under
bark or intree crevicesinthe spring, summer, andfal;

m Their roost habitat ischaracterized by alive or dead tree, > 5inchesd.b.h.,
with exfoliating or defoliating bark, or containing cracksor crevices
accessibleto bats;

m Maternity coloniesgeneraly use suitabletrees>9inchesd.b.h,;

m Treestructure appearsto be moreimportant than aparticular tree speciesor
habitat type;
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Vegetation and Habitat
Types

m Streams, floodplainforests, and impounded water bodiesprovidepreferred
foraging habitat, and batsmay travel 2-5 milesfrom roost sitesto forage; and,

m Other foraging habitat includesforest canopies, openfields, aong cropland
bordersand wooded fencerows; and over farm ponds and pastures, all
within proximity totreecover.

The 1999 Agency Draft IndianaBat Revised Recovery Plan providesadditiona
descriptionsof habitat, natura history, threats, and recommendationsfor recovery
acrossthe species range. Thisplan can beaccessed at: http: //nyfo.fws.govies/
ibatdraft99.pdf . Wewill continueto work with our New York Field Officeto
obtainthelatest information onwherebatsarelocated, and to assesstheimplica
tionsto our refuge management.

Appendix A lists State-li sted speciesand other species of management concern,
many of which aredescribed in moredetail below.

Severd rare or uncommon plantsgrow ontherefuge. Stevensdocumented one of
themost noteworthy, Frank’s sedge (Carex frankii), whichisranked endangered
by theNY SDEC and S1 by the New York Natural Heritage Program (NY NHP)
(Stevens 1992). Stevensa so documented small-flowered agrimony (Agrimonia
parviflora), purple milkweed (Asclepias pur purascens), smal white aster (Aster
vimineus), Bush’'ssedge (Carex bushii), coontail (Ceratophyllumechinatum),
and watermeal (Wblffiabrazlings).

Wetlands

Therefuge comprises 566 acres, of which 400 acresare managed asopen
fieldsor grasdand, but were classified by Stevensasa“ seasonal perched
wetland.” Stevens(1992) delineated and described those wetlands before the
refugewas established. The soilsof those areashave ahigh clay contentinthe
upper horizons, which prevents downward percol ation of rainwater and snow-
melt. Consequently, they often have standing water into the growing season, but
dry out every year. The primary wetland plantsincludetheinvasive purple
loosestrife (Lythrumsalicaria), reed canary-grass (Phalarisarundinacea),
and common reed (Phragmitesaustralis). An additional 136 refuge acresis
comprised primarily of upland hardwood woodland and someshrublandin
transition to woodlands (see map 3-1). Theremaining 30 acres of asphalt and
concrete runway and taxiway isdescribed above under thetopography and soils
discussonabove.

Grasslands

Most of the 400 acres of the refuge actively managed asopenfield or grassand
habitat isdominated or co-dominated by K entucky bluegrass (Poa pratensis).
However, severa broadleaf herbaceous plantsarea so common, including
bedstraw (Galiumsp.), beard-tongue (Penstemon digitalis), dender mountain-
mint (Pycnanthemum tenuifolium), goldenrod (Solidago spp.), aster (Aster
spp.), and common milkweed (Asclepiassyriaca). Thewetlands plantslisted
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Map 3-1

Physical and Biological Resources

Shawangunk Grasslands National Wildlife Refuge
Comprehensive Conservation Plan
Existing Land Use and Land Cover

Ulster County, New York

[] Developed - 30 acres
[ Woodlands - 110 acres
[ Shrublands - 26 acres

(] Water - 0.14 acres
(Total Refuge Acres = 566)
[ ] Town of Shawangunk Park

[] Managed Grassland - 400 acres o

Data Source:

USFWS refuge boundaries & other
refuge information
Map prepared for Shawangunk Grasslands National VWildlife

Refuge Comprehensive Conservation Plan, May 2005.
‘This map is for planning purposes only.

USGS 1:100,000 roads and hydrology. 0 1.000 2,000 3,000

4,000
E Fest

500 750 1,000
]
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Pumpkinseed
USFWS photo

aboveare aso common. Unfortunately, theinvasive purpleloosetrifeisamajor
component. Trees scattered throughout the grassland includethewhite ash
(Fraxinusamericana), American elm (Ulmusamericana), eastern red cedar
(Juniperusvirginiana), and pin oak (Quercus palustris).

Our primary habitat management objective onthe 400 acreshasbeento
maintainthedominance of grassesin thosefields. Without frequent management,
natural successionwill shift that dominanceto broadleaf herbaceousplantsand
shrubs, and ultimately to trees, causing therefugeto loseitssuitability ashabitat
for grassdand-dependent birds. In particular, our current treatment methodsaim
at suppressng goldenrod, purpleloosestrifeand gray dogwood (Cornus
racemosa). Mowingisnow our primary techniqueto halt that succession. We
have been mowing 200 to 300 acresannually since 2000. In Chapter 4 we
describe our plansto expand the grassand and consider other management
techniques, such ashaying, grazing, discing, revegetating, applying herbicides,
and prescribed burning.

Upland Forest and Shrublands

The 110 acres of woodlandsontherefuge are classified primarily asmixed
oak-hardwood forest (see map 3-1). Dominant speciesinclude red oak
(Quercusrubra), white oak (Q. alba), pin oak, black oak (Q. velutina), red
maple (Acer rubrum), sugar maple (A. saccharum), shagbark hickory (Carya
ovata), American beech (Fagusgrandifolia), and tulip tree (Liriodendron
tulipifera). We are allowing the 26 acresin small patches now dominated by
shrubsand surrounded by woodland to succeed to woodland.

Ponds

A one-tenth-acreartificia pond created several decadesago by thedamming of a

drainageditch stands near theentranceto therefuge. It supportsasmall warm-

water fishery dominated by largemouth bass (Micropter us salmoides) and sunfish
(Lepomisspp), but doesnot have significant valuefor
wildlife. Fishing there has not been permitted; however, it
will beallowed under thisCCP.

Invasive Species

Purpleloosestrifeisthe most abundant, invasive, non-
native speciesontherefuge. Althoughtypicaly foundin
emergent marshes, that species has become co-domi-
nant in refuge grasd and and wet meadow habitats. The
extensgvesoil dterationsduring airport construction
probably facilitated itsinvasion by yielding bare soilsand
aperched water table, thuscreating ideal conditionsfor
germination.

3-14 Shawangunk Grasslands National Wildlife Refuge



Birds

Physical and Biological Resources

A root-mining weevil (Hylobiustransver sovittatus) hasbeenreleased asa
biologica control agent of purpleloosedtrifeat therefuge. Althoughtheweevil
population hasincreased annually, it hasnot had aprofound effect. WWe are cooper-
atinginaCorndl Univerdty sudy of theinteraction of theweevils, loosestrife, and
mowing at therefuge. L eaf beetles(Galerucellasp.) dso havebeenreleased onthe
refuge. Theleaf-feeding beetlesdo not gppear to have established themsdvesat the
releasestes. A nativefleabeetleisa sofeeding heavily on purpleloosestrifeat the
refugeandinsurrounding areas. Wewill continueto monitor itsimpact.

Breeding, migrating and wintering grasd and-dependent birds are our manage-
ment focus. However, therefuge supports many other species. Morethan

141 speciesof birds, including 58 breeding speci es, have been documented.
We maintain an annotated bird list on our website http: //shawangunk.fws.gov.

Grassland Birds

Therefugeisamong adwindling number of sitesin New York State, and one of
only two sitesin the Hudson Valley, large enough to support the entire assem-
blage of Northeastern grassand birds (NY SDEC and Office of Parks, Recre-
ation and Historic Preservation 2002). Thisdiversity led to our identifying the
“GalevilleGrasdands’ asasgnificant habitat inthe New York Bight watershed
(USFWS 1997). Subsequently, the Hudson River Estuary Biodiversity Project
Steering Committeeidentified therefuge asaBiodiversity FocusAreainthe
Hudson River Valley (Penhollow 1999). Further, Audubon New York named
therefuge an Important Bird Area, adesignation given only to placesthat
support significant abundance and diversity of birds (Wells1998).

Grassland-dependent birds have declined more consistently and over awider
geographic areaduring thelast 30 yearsthan any other group of North Ameri-
can birds (Robbinset al. 1986, Askins 1993, Knopf 1995, Askins 1997, Sauer
et a. 1997). Asaresult, most grassland birds appear on lists of rareand
declining species. TheNY SDEC (1997) list of endangered, threatened, and
special concern speciesincludes short-eared owl (endangered), northern
harrier, upland sandpiper, Hend ow’s sparrow (threatened), and horned lark,
grasshopper sparrow, and vesper sparrow (special concern). Our Northeast
Regionlist of Birdsof Conservation Concern (2002) includes upland sandpiper,
short-eared owl, and Hendow’ ssparrow. Partners-In-Flight (PIF) listsupland
sandpi per, Hend ow’ s sparrow, and bobolink ashigh conservation priority
speciesintheNorthern Ridgeand Valley physiographic regioninwhichthe
refugelies(Pashley et a. 2000). The North American Bird Conservation
Initiative (NABCI) ranksHendlow’ s sparrow asapriority speciesintheAppa-
lachian Mountain Bird Conservation Region (U.S. NABCI Committee 2000).
All of these species can befound at the refuge sometime during theyear.

Therefugeisrecognized asone of themost important grassand bird nesting
areasinthe state (Wells1998). It hosts nesting birds such asthe northern
harrier, upland sandpiper, grasshopper sparrow, Henslow’ s sparrow, savannah
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Bobolink
ScottA. Vincent ©

sparrow, vesper sparrow, eastern meadowlark, and bobolink. We conduct
point-count surveysof breeding grassand birds at therefugein cooperation
with the John Burroughs Natural History Society (see Our Partnerships,”
above). Those* singing male’ surveysdocument maximaof 8 upland sand-
pipers, 91 bobolinks, and 68 eastern meadowlarks (U.S. Fishand Wildlife
Service 2002, unpublished data). Further, amaximum of 15 Hendow’s
sparrows have been reported during the breeding season (Treacy 1982).
Table 3-1 summarizesour survey datafrom 1998 to 2004. Evidence of
breeding short-eared owls has been observed, but their nesting has never
been confirmed.

The primary wintering grasdand birdsat therefugeinclude northern harrier,
short-eared owl, horned lark, and eastern meadowlark. According to Wells,
up to 16 short-eared owlsand 6 northern harriers have been observed at the
refugeinwinter, aswell asflocksof 60 to 80 horned larks. Refuge winter
raptor surveysfrequently document 7 to 9 short-eared owlsand 12to

17 northern harriers (USFWS 2003, unpublished data). Remarkably, the
John BurroughsNatura History Society (1969) reported amaximum of

21 short-eared owls, and A skildsen (1993) reported amaximum of 36 northern
harriers.

Therefugedso providesimportant habitat for migrant grassand birdsin spring
andfall. Northern harriersmigrating aong the Shawangunk Mountainsoften
stop at therefugeto rest and forage. Migrant short-eared owlsarrive at the
refugein early November and depart inlate April. Flocks of up to 100 bobo-
linksgather at therefugein August and September, and flocks of up to 50 east-
ernmeadowlarksinApril, October, and November. Asmany as 19 vesper
sparrows have been counted at therefugein October (Kahl, USFWS 2001,
personal observation).

Table 3-1. Grassland birds breeding on the refuge 1998-2004

Species Maximum Years

northern harrier 1 2002 and 2003
upland sandpiper 8 2001 and 2002
grasshopper sparrow 2 1998, 2002 and 2003
Henslow’s sparrow 2 2002 and 2003
savannah sparrow 14 1998
vesper sparrow 2 2003
eastern meadowlark 68 1998
bobolink 91 2004

Other Birds of Conservation Concern

Several non-grassland-dependent bird specieson therefuge al so appear onthe
Statelist of endangered, threatened and specia concern species(NY SDEC
1997). Loggerhead shrikes (endangered) used to be an uncommon, but regular
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Mammals, Reptiles,
Amphibians, Fish, and
Invertebrates

Contaminants

Public Use on the
Refuge

Priority Wildlife-
Dependent Public Uses

Public Use on the Refuge

migrant at therefuge. They arenow very rare. Largeflocksof common night-
hawks (specia concern) forage over the refuge during migration, and have been
reported to use the runways as daytimeroosts. Sharp-shinned hawk, Coopers
hawk, northern goshawk, and red-shoul dered hawk (specia concern) rest and
forageat therefugeinwinter, spring, and fall. Peregrinefa cons (threatened)
have been seen at the refuge during fall migration. Refugebirdson our North-
east Regionlist of Birdsof Conservation Concern, the Partners-In-Flight (PIF)
list of high conservation priority species(Pashley et a. 2000), and the North
American Bird Conservation Initiative (NABCI) priority specieslist

(U.S. NABCI Committee 2000) include black-billed cuckoo, red-headed
woodpecker, yellow-bellied sapsucker, wood thrush, and prairiewarbler.

We have not conducted systematic surveyson therefugefor mammals, reptiles,
amphibians, fish, or invertebrates. However, thewood turtle (Glyptemys
inscul pta) and spotted turtle (C. guttata), State-listed speciesof special
concern, have been documented on therefuge.

Even though no significant evidence of seriousor widespread environmental
contamination appearson therefuge, our New York Field Officeand members
of the public have expressed concernthat itsprevioususe asamilitary airport
may haveleft some contaminants. For example, the communications center,
demolished around 1973, may have contained polychlorinated biphenyls
(PCBSs), heavy metal's, petroleum products or asbestos, which could now be
present in soilsor groundwater. An environmenta engineer from our Division of
Engineering, Environmental and Facility Compliance, madethefollowing
recommendationsfor thesite;

1. Dispose of old treated timbers and tel ephone pol es (now completed) and test
the underlying soil for contaminants.

2. Conduct aPhase | environmental site assessment, in accordancewiththe
standards of the American Society for Testing and Materials(ASTM). That
assessment will determinewhether hazardous materialsare present onthe
refuge, whether additional testing may be necessary, and identify any
correctiveactionsthat may berequired.

Therefugehas been currently openfor wildlifeobservation and photography,
environmenta education and interpretation. Bird watchingisthemaost popular
activity. Vistorstrave fromwithin New York and from adjacent Satestoview
breeding grasd and birdsand wintering birdsof prey. Public accessislimited tofoot
traffic ontheexigting runways. Accessby ski and snowshoeispermitted inwinter.
Vigtor facilitiesconsa s of akiosk with brochuresand refugeinformeation, anda
parking lot that can accommodate uptofivecars. Refugetrailsare openyear-round
1 hour beforeofficid sunriseto 1 hour after officid sunset. Hunting has not been
previoudy alowed, but archery hunt will beimplemented under thisCCP. Fishing
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Non-wildlife-Dependent
Public Uses

hasalso not previoudy been dlowedinthesmal man-madepond, butit will also
beanew activity alowed withimplementai on of thisCCP.

We have observed several unauthorized public usesat therefuge, including
peoplewalking dogs, jogging, bicycling, riding horses, using dl-terrainvehicles
and other motorized vehicles, landings and take-offsby private planeson the
runways. Sincethe refugewas established, we have not alowed those activities
for severd reasons. First, these activitiesare not wildlife-dependent recreationd
uses, nor arethey necessary for the safe, practical, or effective conduct of a
priority public use. Second, based on our observationsat thissite, birdsare
morelikely toflush from nestsand foraging areasin responseto theseactivities,
incomparisonto abirdwatcher or photographer onfoot. Finally, because of this
open setting, theseactivitiesarelikely tointerferewith visitorswho areengaging
inpriority public uses.

Despiteregulationsagainst these activities, many of them persist and they remain
law enforcement issues. Inthe past, our refugelaw enforcement officer concen-
trateson providing visitor safety on our trailsand monitoring and enforcing
refugeregulations.

Ontherefuge’ s northern boundary, the Town of Shawangunk hasa55-acre
parcel planned for atown park (see map 3-1). At present, thereare no devel-
opmentsexcept for agravel driveway. However, we expect that once additional
funding issecured, town officia swill follow throughwith their plansto develop
recregtiond athleticfields. Sinceno physica barrier, either natural or manmade,
iscurrently planned between ownerships, the developed park may resultin
occasional nonwildlife-dependent activities, such asdog-walking, jogging,
horseback riding, and bicycling, drifting onto therefuge. Through outreach,
education, and law enforcement wewill try to prevent these activitiesfrom
moving onto refugelands.

Modd airplaneflyingisanother non-wildlife-dependent activity that received a
lot of attention when therefugewasfirst established. In 2001, wedrafted a
compatibility determination onflying mode airplanesand competitive model
airplaneeventson therefuge. In developing that draft, we conferred with

NY SDEC and theleading grassand bird researchersin the Northeast. We also
consulted local bird expertswith athorough knowledge of therefuge, and
completed an extensivereview of theornithological literature. Wefound scien-
tific evidencethat modd airplaneactivitieswill negatively impact thegrasd and-
dependent birdsfor which therefuge was established. Consequently, our
compatibility determination stated that mode airplane activitiesand competitive
eventsare not compatible, and that thisusewould not be allowed. Werel eased
thedraft compatibility determination for a75-day period for publicreview on
November 26, 2001. We received approximately 2,300 responses, and
carefully reviewed them, including about 1,650 form I ettersfrom mode airplane
enthusiass.
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TheRegional Chief of the National Wildlife Refuge System approved afina
compatibility determination on February 20, 2002 (appendix B). It determines
that model airplaneflying and competitionswill havedirect and indirect negative
effectson thewildlife being managed at therefuge and on the public visiting the
refuge seeking awildlife-dependent experience, and will materidly interferewith
and detract from thefulfillment of the Refuge System mission and refuge pur-
poses. Thefina compatibility determination concludesthat modd airplaneflying
and competitionsare not compatible uses, and will not bealowed ontherefuge.
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